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Abstract  
This paper aims at finding out the effectiveness of various construction safety measures in 
Hong Kong.  
 
A solid theoretical background of the construction causes of accident, factors of safety 
motivation and various safety measures was found by extensive literature review.  
 
Three research methods which include questionnaires, interviews and case studies are 
used in this dissertation to overcome the demerits of each research methods.  
 
A total of one hundred and twenty questionnaires were distributed to collect the 
information of construction accidents, safety motivation and the company’s spending on 
construction safety measures. The results of questionnaires are analysed by statistical 
methods. By means of logistic regression, it shows that people at younger age, type A 
characteristics and more human error at work are more prompt to accidents. Factor 
analysis shows there are four major factors which are recognition of the workers safety 
behavior by awards and penalty, safety concept of workers, human relationship and the 
goal acceptance of safety by individuals can motivate the workers to work safely. A 
regression model was developed to find out the effectiveness of various safety measures 
in accident rate reduction and the results indicate that all except Site Safety Cycle can 
reduce accident happen. Yet the result also indicated that there is no positive relationship 
between investment on safety measure and the accident rate reduction. 
 
Based on the results obtained from questionnaires, semi-structured interviews were 
conducted to collect more in-depth information. Interesting results show that workers, 
 ii
safety officer and client’s safety advisor have different views.  From client’s safety 
advisor’s point of view the major cause of accidents is mainly the result of lack of safety 
investigation. From the middle management point of view the major accident cause is 
poor management. However, from workers’ point of view, the major cause of accident is 
human error. While which safety management system used is chosen by employer and 
implemented by middle management who might sit in an air-conditioned room for most 
of their time, workers are those who have highest chance of having accidents. Another 
surprising result is that even the safety officers and safety managers who are professional 
in construction safety aspect do not know clearly about TQM, BBS-based safety 
management system, not to mention workers on construction sites. 
 
A total of five case studies were conducted to gather information on implementation of 
safety management system in construction sites. Among the five sites visits, three sites 
were chosen. Results show that effectiveness of the safety measure depends on the 
process of implementation. Good safety measures might not effectively reduce accident 
rates if the safety measures are poorly managed. 
 
  
 
 
 
 
 
 iii
Contents 
Acknowledgement........................................................................................... i 
Abstract.............................................................................................................. ii 
Contents.............................................................................................................. iii 
List of figures.................................................................................................... xvi 
List of tables...................................................................................................... xx 
  
Part 1 Introduction…………………………………………………………. P.1 
Chapter 1 Introduction……………………………………………..……... P.1 
1.1 Background………………………………………………………………….. P.2 
1.2 Statement of problem……………………………………………………....... P.3 
1.3 Objectives……………………………………………………………………. P.4 
1.4 Research method…………………………………………………………….. P.5 
1.5 Structure of dissertation…………………………………………………....... P.6 
  
Part 2 Literature Review………………………………………………….. P.8 
Executive Summary of part 2………………………………………...….. P.9 
  
Chapter 2 Economic consequence of construction accidents…….. P.10 
2.1 Introduction………………………………………………………………….. P.10 
2.2 Market–pricing model……………………………………………………….. P.10 
2.2.1 Direct cost and indirect costs under market-pricing model  
 iv
2.3 Accounting model…………………………………………………………… P.11 
2.4 Keynesian multiplier model…………………………………………………. P.12 
2.5 Costs of construction accident compensation decided by court …………….. P.13 
2.6 Conclusion………………………………………………………………....... P.14 
  
Chapter 3 Construction accident causation models…………..……. P.15 
3.1 Introduction………………………………………………………………….. P.15 
3.2 Heinrich’s axioms…………………………………………………………… P.15 
3.3 Domino theory………………………………………………………………. P.16 
3.4 Leather’s Potential Accident Subject (PAS) Model………………………… P.17 
3.5 Distractions theory of construction accident causation……………………… P.18 
3.6 Human information processing model………………………………………. P.19 
3.7 Epidemiological model……………………………………………………… P.20 
3.8 Energy model……………………………………………………………....... 
 
P.20 
3.9 Conclusion………………………………………………………………....... 
 
P.21 
 
 
 
Chapter 4 Factors affecting safety performance 
 
 
4.1 Introduction………………………………………………………………….. P.22 
4.2 Human system……………………………………………………………….. P.22 
4.2.1 Human failure  
4.2.1.1Errors  
4.2.1.2 Violations  
4.2.1.3 Low education level of workers  
4.2.1.4 Age factor   
 v
4.2.1.6 Individual routine  
4.2.1.7 Migrant workers  
4.2.1.8 Poor attitude towards safety  
4.3 Ergonomics………………………………………………………………...... P.28 
4.3.1 Housekeeping  
4.3.2 Personal protective equipment (PPE)  
4.3.2.1 Non-compliance   
4.3.2.2 Wrong selection   
4.3.2.3 Under-performance   
4.3.2.4 Not Existence  
4.4 Organisational level………………………………………………………. P.30 
4.4.1 Hectic schedule  
4.4.2 Sub-contracting nature in Hong Kong  
4.4.3 Communications  
4.4.4 Competitive Tendering System  
4.4.6 Size of the companies  
4.4.7 The leadership quality  
4.4.8 Management  
4.4.8.1 Top Management level  
4.4.8.2 Individual commitment  
4.5 Legislation…………………………………………………………………… P.38 
4.6 Economic consideration…………………………………………………....... P.39 
4.6.1Organisation Commercial pressures  
4.7 Conclusion………………………………………………………………… P.41 
  
 vi
Chapter 5 Motivation of safety behaviours…………………………... P.44 
5.1 Introduction………………………………………………………………….. P.44 
5.2 Expectancy theory…………………………………………………………… P.44 
5.3 Hierarchy of needs theory…………………………………………………… P.45 
5.4 Theory X and theory Y……………………………………………………… P.46 
5.4.1 Incentives  
5.4.2 Disciplinary action  
5.5 Elton Mayo…………………………………………………………………... P.48 
5.6 Acquired needs theory………………………………………………………. P.49 
5.7 Two factor theory……………………………………………………………. P.49 
5.8 Conclusion…………………………………………………………………... P.50 
  
Chapter 6 Construction safety measure in Hong Kong…………… P.52 
6.1 Introduction………………………………………………………………….. P.52 
6.2 Safety Management System…………………………………………………. P.52 
6.2.1 Total Quality Based safety management system   
6. 2.2 Behaviours based safety (BBS)   
6.2.2.1 Goal setting   
6.2.2.2 Feedback  
6.3 Other safety measure in Hong Kong………………………………………… P.62 
6.3.1 Independent Safety Audit Scheme (ISAS)  
6.3.2 The Occupational Health and Safety Assessment Series (OHSAS 
18001)  
 
6.3.3 Site safety Supervision Plan System (SSSPS)  
 vii
6.3.4 Site Safety Cycle (SSC)  
6.3.5 Performance assessment scoring system (PASS)  
6.3.6 Pay for Safety Schemes (PFSS)  
6.3.7 KYT  
6.4 Conclusion…………………………………………………………………... P.67 
Conclusive remarks of part 2…………………………………………….. P.71 
  
Part 3 Research methodology and results analysis…………………. P.72 
Executive summary of part 3…………………………………………….. P.73 
  
Chapter 7 Research methodology………………………………………. P.74 
7.1 Introduction………………………………………………………………….. P.74 
7.2 Research methodology………………………………………………………. P.74 
7.2.1 Ethnography, action research  
7.3 Triangulation………………………………………………………………… P.75 
7.3.1 Methodological triangulation  
7.3.2 Data triangulation  
7.4 Research method…………………………………………………………….. P.77 
7.4.1 Step 1-Secondary data search  
7.4.2 Step 2-Primary Data research  
7.4.2.1 Questionnaire   
7.4.2.1.1 Rationale   
7.4.2.1.2 Problems and ways to overcome  
7.4.2.1.3 Quality of the research method   
 viii
7.4.2.1.3.1 Validity   
7.4.2.1.3.2 Reliability  
7.4.2.1.3.2.1 Assumptions for alpha  
7.4.2.1.4 Other important consideration in questionnaire design  
7.4.2.1.5 Statistical method for data analysis  
7.4.2.1.5.1 Multiple regression  
7.4.2.1.5.1.1 Underlying assumptions in the multiple  
regression model  
 
7.4.2.1.5.1.2 General linear regression in matrix terms  
7.4.2.1.5.2 Logistics regression  
7.4.2.1.5.2.1 Assumption  
7.4.2.1.5.2.2 Mathematical expression  
7.4.2.1.5.3 Factor analysis  
7.4.2.1.5.3.1 Assumption  
7.4.2.1.5.3.2 Mathematical expression  
7.4.2.2 Interview   
7.4.2.2.1 Rationale  
7.5.2.2.2 Possible problems and ways to overcome  
7.5.2.2.3 Quality of interview  
7.5.2.2.3.2 Reliability   
7.4.2.3 Case Study   
7.4.2.3.1 Rationale  
7.4.2.3.2 Problems and ways to overcome  
7.4.2.3.3 Criteria for judging the quality of case study  
7.4.2.3.3.1 Validity  
 ix
7.4.2.3.3.2 Reliability  
7.5 Chapter summary……………………………………………………………. P.95 
  
Chapter 8 Design of questionnaire and analysis of result………… P.96 
8.1 Introduction………………………………………………………………….. P.96 
8.2 Objectives of the questionnaire……………………………………………… P.96 
8.3 Design of questionnaire……………………………………………………... P.97 
8.3.1 Closed end question  
8.3.2 Open ended question  
8.4 Pretest of the questionnaires………………………………………………… P.99 
8.5 Analysis of the results……………………………………………………….. P.100 
8.5.1 Demography of the participants  
8.5.2 Factors affecting safety  
8.5.2.1 Logistic regression analysis of factor affecting accidents  
8.5.3 Factors of safety motivation  
8.5.4 Effectiveness of various safety measure in reducing accident rate  
8.5.5 Cost of various safety measures  
8.6 Conclusion…………………………………………………………………... P.113 
  
Chapter 9 Interview………………………………………………………... P.114 
9.1 Introduction………………………………………………………………….. P.114 
9.2 Objectives of interview……………………………………………………… P.114 
9.3 Causes of construction accidents……………………………………………. P.115 
9.3.1 Foremen and workers’ point of view: human factor  
 x
9.3.2 Middle management point of view: poor management  
9.3.3 Client’s point of view: lack of Site safety supervision  
9.3.4 Other causes of accidents  
9.3.5 People work at different level view accident causes differently  
9.4 Motivation of safety…………………………………………………………. P.117 
9.4.1 Contractor’s motivation on working safely  
9.4.2 Middle management’s motivation on working safely  
9.4.3 Workers and formen’s motivation on working safely  
9.5 Costs of accidents/possible benefits of safety measure……………………… P.118 
9.6 Effectiveness of  various safety measures…………………………………… P.120 
9.6.1 Independent safety audit system (ISAS)  
9.6.1.1 Implementation costs  
9.6.1.2 Effectiveness in reducing / eliminating the accident root causes  
9.6.1.3 Effectiveness in enhancing safety behaviour motivation  
9.6.1.4 Pros and cons of ISAS  
9.6.2 OHSAS 18001 (OHSAS)  
9.6.2.1 Implementation costs  
9.6.2.2 Effectiveness in reducing / eliminating the accident root causes  
9.6.2.3 Effectiveness in enhancing safety behaviour motivation  
9.6.2.4 Pros and cons of OHSAS 18001  
9.6.3 Pay for safety (PFSS)  
9.6.3.1 Implementation costs  
9.6.3.2 Effectiveness in reducing / eliminating the accident root causes  
9.6.3.3 Effectiveness in enhancing safety behaviour motivation  
9.6.3.4 Pros and cons of PFSS  
 xi
9.6.4 Site Safety Cycle (SSC)  
9.6.4.1 Implementation costs  
9.6.4.2 Effectiveness in reducing / eliminating the accident root causes   
9.6.4.3 Effectiveness in enhancing safety behaviour motivation   
9.6.4.4 Pros and cons of SSC  
9.6.5 Safety Training (ST)  
9.6.5.1 Implementation costs  
9.6.5.2 Effectiveness in reducing / eliminating the accident root causes   
9.6.5.3 Effectiveness in enhancing safety behaviour motivation   
9.6.5.4 Pros and cons of ST  
9.6.6 Safety Education (SE)  
9.6.6.1 Implementation costs  
9.6.6.2 Effectiveness in reducing / eliminating the accident root causes   
9.6.6.3 Effectiveness in enhancing safety behaviour motivation   
9.6.6.4 Pros and cons of SE  
9.6.7 Safety promotion (SP)  
9.6.7.1 Implementation costs  
9.6.7.2 Effectiveness in reducing / eliminating the accident root causes  
9.6.7.3 Effectiveness in enhancing safety behaviour motivation  
9.6.7.4 Pros and cons of SP  
9.6.8 Performance Assessment Scoring Scheme (PASS)  
9.6.8.1 Implementation costs  
9.6.8.2 Effectiveness in reducing / eliminating the accident root causes  
9.6.8.3 Effectiveness in enhancing safety behaviour motivation  
9.6.8.4 Pros and cons of SP  
 xii
9.6.9 KYT  
9.6.9.1 Implementation costs  
9.6.9.2 Effectiveness   
9.6.9.3 Pros and cons of KYT  
9.7 Critical factors affecting the effectiveness of safety measures……………… P.140 
9.7.1 Support from Site Agent/Project Manager  
9.7.2 Attitude of safety team  
9.8 Recommendation to safety measures………………………………………... P.141 
9.8.1 Adequate training provided to Project Manager (PM) and Site Agent 
(SA) 
 
9.8.2 To be in workers’ shoes  
9.9 Discussion and conclusion…………………………………………………... P.142 
  
Chapter 10 Case study…………………………………………………...... P.143 
10.1 introduction………………………………………………………………… P.143 
10.2 Objective…………………………………………………………………… P.143 
10.3 Case 1  Route 8 Nam Wan Tunnel and West Tsing Yi Viaduct…………… P.145 
10.3.1 Background information  
10.3.2 Safety measures  
10.3.2.1 KYT  
10.3.2.2 Site safety cycle  
10.3.2.2.1 Daily working cycle  
10.3.2.2.2 Weekly Working Cycle   
10.3.2.2.3 Monthly working cycle  
 xiii
10.3.2.3 Safety training  
10.3.2.4 Pay for safety  
10.3.2.5 Area management  
10.3.2.6 Green measure  
10.3.3 Comments on overall effectiveness of safety measures  
10.4 Case study 2 Sha Tin New Road T3……………………………………….. P.159 
10.4.1 Site safety cycle  
10.4.2 Safety promotion  
10.4.3 Comments on overall effectiveness of safety measures  
10.5 Case 3 Private residence in Deep Bay…………………………………...… P.162 
10.5.1 Background information  
10.5.2 Safety Training  
10.5.3 Safety inspection and promotion  
10.5.4 Comments on site safety  
10.6 Conclusion…………………………………………………………………. P.165 
Conclusive remarks of part 3……………………………………………. P.168 
  
Part 4 Conclusion…………………………………………………………… P.169 
Chapter 11 Conclusion…………………………………………………….. P.170 
11.1 Introduction………………………………………………………………… P.170 
11.2 Summary of findings……………………………………………………….. P.170 
11.3 Limitation………………………………………………………………....... P.173 
11.4 Areas for further research………………………………………………....... P.173 
  
 xiv
Reference……………………………………………………………….......….... P.174 
Bibiography……………………………………………………………….......... P.200 
Appendices…...……………………………………………………………......... P.202 
Appendix 1 Sample questionnaire (English version)  
Appendix 2 Sample questionnaire (Chinese version)  
Appendix 3 Sample questionnaire for pretest   
Appendix 4 ISAS  
Appendix 5 OHSAS  
Appendix 6 PASS  
Appendix 7 PFSS contract document with BQ  
Appendix 8 KYT Hazard identification sheet  
Appendix 9 Case study 2   
  
  
  
  
  
  
  
 xv
 List of figures 
 
 
Figures  Page 
1.1 Number of accidents in the construction, catering and 
manufacturing industry from 1995-2004 
P.2 
3.1 The Domino Sequence Rowlinson (1997) P.16 
1.2 PAS model P.18 
3.1 Accident sequence model P.19 
4.1 Family of human errors P.23 
4.2 Leadership effectiveness P.37 
5.1 Maslow’s Hierarchy of needs P.46 
5.2 Two factor theory P.50 
6.1 Key elements of successful health and safety management P.53 
6.2 A conceptual framework of SMS adopted by most organizations 
in Hong Kong 
P.54 
6.3 TQM  P.56 
6.4 A hypothetical model which show the effect of expectancy and 
variance on goal acceptance to goal commitment and task 
performance. 
P.61 
 xvi
 6.5 Framework of PASS in Hong Kong Housing Authority  P.65 
6.6 Steps of KYT (1)  P.68 
6.7 Steps of KYT (2)  P.68 
6.8 Example of KYT  P.69 
6.9 Effectiveness of KYT in reducing mistakes of the workers  P.69 
7.1 Cycles in action research P.75 
7.2 Depth and breadth of the research method P.77 
7.3 S-shape logistic function P.87 
7.4 Simple path diagram for factor analysis model P.89 
8.1 Age of participants P.100
8.2 Level of Education P.100
8.3 Size of company P.101
8.4 Number of accidents happen P.101
8.1 Number of companies implements various safety measure P.110
10.1 Case 1 Route 8 Nam Wan Tunnel and West Tsing Yi Viaduct P.146
10.2 Group KYT P.148
10.3 Small group KYT P.149
 xvii
 10.4 Worker points at the outrigger and shouts P.149
10.5 Workers point at the wheels and shout P.149
10.6 Gammon’s Site safety cycle  P.151
10.7 Daily Working Cycle P.152
10.8 Working at height training demo P.155
10.9 Climbing at height demo P.155
10.10 Demo for working in manhole P.156
10.11 Area management allocation P.157
10.12 Area management example P.158
10.13 Green plants on site P.158
10.14 Case study 2 Sha Tin New Road T3 P.160
10.15 Safety banner P.161
10.16 Case study 4 
 
P.164
   
 
 xviii
 List of tables 
Tables  Page 
2.1 Summary of indirect costs related to medical case injuries P.11 
2.2 An overview of the different cost elements of the two models P.12 
2.3 Costs of construction accident compensation decided by court  P.13 
3.1 Summary of seven accident causation models P.21 
4.1 Summary of different point of view of factor affecting safety 
performance 
P.41 
5.1 Summary of theory of motivation P.50 
6.1 Summary of various safety measures P.70 
7.1 Implication of Alpha value  P.81 
7.2 Case study tactics for four design tests P.94 
7.3   Sources of evidence, their strengths and weaknesses  P.94 
8.1 Questions design in the questionnaire P.97 
8.2 Mean score and S.D. of factors affecting accidents P.101
8.3 Reliability test and model summary of factors affecting accidents P.103
8.4 Hosmer and Lemeshow Test of logitstic regression model of 
accident causes 
P.103
 xix
 8.5 Logistic regression results of factors affecting construction 
accidents  
P.103
8.6 Reliability test for part 3 of questionnaire P.105
8.7 Mean score and S.D. of motivation factors P.106
8.8 KMO and Bartlett's Test for suitability of factor analysis P.107
8.9 Results of factor analysis P.108
8.10 Factor score ranking of safety motivation P.109
8.11 Regression analysis showing effectiveness of safety measure P.111
8.12 Goodness of fit of regression model P.112
8.13 Cost implication of various safety measures P.112
10.1 Summary of the case study P.144
10.2 Background information of  case 1 Route 8 Nam Wan Tunnel and 
West Tsing Yi Viaduct 
P.146
10.3 Time required for hazard identification activites P.147
10.4 Pay for safety item in Bill no 14 P.145
10.5 Background information of case study 2 P.154
10.6 Background information of case study 3  P.157
11.1 Effectiveness of various safety measures P.165
 xx
  
 
 
 
 
 
Part 1 
 
Introduction
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Chapter 1 Introduction______________________________________________________ 
Chapter 1 Introduction 
 
 
1.1 Background 
 
Towards the end of twentieth century, the safety record in the construction industry of 
Hong Kong was poor (Chan 2005). Though there is a continuous improvement over the 
past few years, industrial accident rates are still high as compared to other industries in 
Hong Kong (fig 1.1) (Labour Department 2005).  
 
Figure 1.2Number of accidents in the construction, catering and manufacturing industry from 1995-
2004 (Source: Labour Department). 
 
The accident rate in year 2004 is 60.3 per 1000 employees. Poor safety records impose 
huge cost to the society. Based on previous research in which the material losses in Hong 
Kong were evaluated for the years 1999, 2000 and 2001, the corresponding suffering 
 2
Chapter 1 Introduction______________________________________________________ 
costs and pain of construction accidents could be estimated as 219 million, 150 million 
and 107 million Hong Kong dollars, respectively. Nevertheless, direct financial costs of 
accidents are only the tip of the iceberg when compared to the indirect costs (Tang, S.L. 
and  Saram D. 2005). For the injured employees and their families, it means human 
suffering, loss of earning capacity or even loss of lives. To employers, work accidents 
incur huge costs in compensation payments, lower staff morale, failure to meet project 
deadlines because of work re-arrangements and a negative impact on their corporate 
image.  Contractor will risk being barred from tendering for public works projects owing 
to its poor safety performance. So far, 11 contractors have been barred from tendering this 
year (Hong Kong Information Services Department 2004). 
 
In the early 90’s, the former Hong Kong Government start implemented the Airport core 
project (ACP) which includes 10 projects. Works Bureau recognizes the importance of 
safety. Safety management systems are firstly implemented. The safety management 
concepts are borrowed overseas. Safety management system trials take place in ACP. The 
safety plan, safety training requirement are the same as those requirement of the 14 
element Safety Management System require in Factories and Industrial Undertakings 
(Ordinance) nowadays. Mr Yeung, former safety advisor pf TDD points out that accident 
rate in Territory Development Department (TDD) is around 1.5 accidents per 100,000 
man hour in 1998, when there is only self-regulated. At the time of 2004, there are only 
0.3 accidents per 100,000 man-hour (Yeung 2005). 
 
According to Encyclopedia Britannica (2005), Safety measure is an action, procedure or 
contrivance designed to lower the occurrence or risk of injury, loss and danger to persons, 
property or the environment. 
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1.2 Statement of problem 
Having a glance at the work done by the previous researchers, one may recognize that 
there is no consensus or even contradictory points of view in causes of accidents. The 
questions must be raised is how can we determine whether the safety measure can 
eliminate the root of construction accidents in Hong Kong?   
 
There are many studies done previously concerning the work motivation. Different 
researchers advocate different theories which explain why people are motivated to work. 
Yet little research is done concerning the motivation behind working safely. Are there any 
factors that motivate workers to work safely? 
 
After all, before deciding which kinds of safety measures are implemented, the issues that 
clients and contractors most concern are whether the safety measure is a good medicine to 
cure the problem of accident the accident rates so that they can reduce their costs of 
compensation and any associated costs involved. They also concern whether the costs of 
safety measures are so high that contractors would rather take the risks of accidents. To 
reduce the probabilities of accident, the safety measures should be able to reduce or 
eliminate the accident causes and/or they can motivate the workers to work safely.  
 
1.3 Aim and objectives 
The aim is to study the effectiveness of various safety measures and the objectives of this 
dissertation are fivefold:  
1) To investigate the causes of accidents. 
2) To find out the motivation of safety behaviour. 
3) To investigate the effectiveness of various safety measures:  
 4
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a. whether it can reduce or eliminate some causes of accidents. 
b. whether it can increase construction practitioners’ safety motivation. 
c. whether it can reduce the construction accident rates 
d. cost and benefit of various safety measures. 
4) To investigate if there is/are any factors which affect the effectiveness of various 
safety measures. 
5) To find out the pros and cons of these safety measures. 
 
1.4 Research method 
1. To achieve the above objectives, secondary data are searched through literature 
review to have a better understanding on the research problem (Ghauri and 
Grohaung 2005). Literature reviews are carried out to have a better understanding 
on the causes of accidents, factor of safety motivation and various safety measures 
in Hong Kong construction sites. Secondary data is searched to find out the void 
in knowledge which is used as basis for the research study.  
 
2. Based on the information collected from literature review, questionnaire is set 
accordingly to get a general idea on the causes of accidents, safety motivation and 
the cost involved the for various safety measure. 
 
3. Logisitic regression is done to investigate which factor that leads to have a higher 
chance of accident. Factor analysis is used to find out the factors which motivate 
people to work safely. Multiple regression is used for analysising whether the 
presence of any particular safety measure can reduce the accident rates. 
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4. As the data obtained in questionnaires is rather simple and restricted to the choice 
of answers given in case of close-ended questions, to gather more in-depth 
information, semi-structured interview was carried out in January to investigate 
and cross check information obtained from questionnaires collected. Interviewee 
is also asked about whether the safety measures can eliminate or reduce the 
accident prone factors and/or motivate the workers to work safely. They are also 
asked about the various costs and benefits associated with implementation of 
safety measures and major problems and merits of these safety measures involved. 
 
5. The case study is carried out to investigate how these safety measures are carried 
out in construction sites and find out the factors affecting the effectiveness of 
these safety measures. Typical data collected include observations and interviews 
(Levin 2001). In this dissertation, three cases are chosen to avoid selection bias or 
over-generation results and controlled comparison approach is allowed in the 
comparison of the most similar cases 
 
1.5 Structure of dissertation 
This dissertation is divided into 3 parts. The first part is introduction to give a general 
overall view on the construction accidents in Hong Kong. Part 2 is the literature review 
which gives a brief account on the views of researchers and educationalists’ previous 
research. As the choice of the research methods might affect the validity and reliability of 
the research results, part 3 includes research methodology that reveals advantages of each 
of the research methods and the demerits of the research methods. It also states the 
principles of statistical methods to be used in this dissertation: logistic regression, factor 
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analysis and simple multiple regression. Part 4 is the analysis of the results of 
questionnaires, interview and case study. Finally, the fifth part is the conclusion, 
summarizes the whole research findings (figure 1.2). 
 Ch1 Introducation     
   
   
           
 
 Ch 2 
Economic 
consequence 
of 
construction 
accidents 
 
 Ch 3 
Construction 
accident 
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 Ch 4 Factors 
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 Ch 5 
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 Ch 7 Research methodology     
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of results 
 Ch 9 Analysis of interview 
results 
 Ch 10 Analysis of Case 
Study results 
       
      
  Ch 11 Conclusion   
Figure 1.3 Structure of dissertation 
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Executive summary of part 2 
The literature review consists of 5 chapters aim to give an overview on the causes of 
accidents on site, possible motives behind safety behaviors and safety measures available 
to tackle safety problems in Hong Kong construction industry.  
 
Chapter 2 will focus on the costs of accident to give the general overview on the losses 
due to accidents happen on site from economic perspective. It aims to state the reasons 
why efforts need to be paid to reduce the accident rates in construction industry.  
 
Chapter 3 will be a review on the early study of accident causation model to get some 
background information for theory of accident causes.  
 
Educationalists have considered construction industry as an open system consists of 
various subsystems, the author will critically review the major causes of accidents in 
various system including human system, ergonomics, organization level, legislation and 
economic consideration in Chapter 4 of literature review.  
 
After studying the causes of accidents, chapter 5 studies the theories of motivation in 
order to find out what are the drives behind safety behaviors. 
 
As prevention is better than cure, chapter 6 will focus on the safety management system 
and other safety measure available in Hong Kong. As there are many different safety 
measures available, the major objective is to find out their pros and cons and how can 
they improve safety performance on site. 
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Chapter 2 Economic consequence of construction accidents  
 
2.1 Introduction 
Henrich (Chu 1999 quoted 1959), a safety expert, defines accident as an unplanned and 
uncontrolled event in which the action or reaction of an object, substance, person or 
radiation results in personal injury or probability thereof. Accidents have the 
characteristics of unforeseeable, unintended, unexpected and unplanned. It is an 
unlooked-for mishap event which is not expected or designed by the victim (Stranks 
1997).   
 
After all, from contractors’ point of view, the most important consideration is how much 
does he need to pay for if there is accident happened on site. In this chapter, 3 models 
concerning accident costs will be introduced: 1) Market-pricing model, 2) Accounting 
model, 3) Keynesian model. Finally, the cost of employees’ compensation from court 
cases will be stated to see the possible costs of the employees’ compensation. 
 
2.2 Market–pricing model 
Early research on accident costs applied the market-pricing model. Analysts register the 
actual losses due to accidents for different production factors such as lost working hours, 
materials and production. These are assessed in pecuniary units by applying the market 
prices for each factor. Take for instance the cost of lost working hours is set as equal to 
the hourly wage (Kjellen 2000).  
 
2.2.1 Direct cost and indirect costs under market-pricing model 
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Heinrich pioneers this work. He distinguishes between direct and indirect costs, where 
direct costs are those paid by the insurer to the victim (Heinrich, 1959) and direct 
compensation offered to the injured workers or their family members (Cheung 1995). 
Indirect (or hidden) costs include costs directly carries by the company but no insurance 
coverage is available (Cheung 1993). Indirect cost related to medical case injury includes:  
 
Injured worker 
 
3.7 productive hours lost on the day of 
injury 
8 productive hours lost subsequently lost 
subsequent to the day of injury 
Transporting the worker 3 productive hours lost on the day of injury
3 hours of vehicle time and mileage 
Crew costs 12 hours lost by a crew of 5 to 4 
Workers idled by watching 5 hours of the other workers’ time 
Damaged materials  2 hours of work time to repair the damage 
2 hours of work time to restore work 
conditions 
Replacement worker 0.06 hours of lost productivity 
Supervisiory time 2.7 hours to assit injured worker  
1.5 hours to investigate the accident 
1.3 hours to complete the report 
Table 2.4 Summary of indirect costs related to medical case injuries (Source: Hinze 2000) 
 
According to the multiplier effect suggested by Keynesian (See 2.3), the lost to the 
society should be much greater than those suggested by Hinze.  
 
2.3 Accounting model 
An alternative model, the accounting model, studies the effects of accidents on the 
company’s contribution margin. These are made up of changes in revenues and variable 
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costs (including wages) because of the accident. The table below gives an overview of the 
different cost elements of the two models. 
 
Market-pricing model Accounting model 
Lost work hours, victim 
Work hours spent on changing work 
routines, investigation, repair of damaged 
equipment 
Loss work hours due to interrupted 
productivitiy 
Increased cost of replacing damaged 
material 
Costs for transportation victim 
Capital costs during production stop 
Insurance expenditures 
Loss of income 
Costs of safety measures 
Company’s costs for medical treatment 
Increased cost for personnel 
 
 
 
Increased cost of replacing damaged 
material 
Costs for transporting victim 
 
Insurance expenditures 
Loss of income 
Costs of safety measures 
Company’s costs for medical treatment 
Table 2.5 an overview of the different cost elements of the two models (Kjellen 2000) 
 
2.4 Keynesian multiplier model 
Keynesian multiplier concept principle base on the idea that when one receives an income, 
part of the money will be saved and the rest will be spent. When the one whom received 
such amount of money, he will also spent some and save the rest. And the economic cycle 
goes on. Suppose a construction worker receive E dollar as remuneration for his hard 
work. Autonomous expenditure will be increased by ∆E. With an extra income of  ∆E, the 
induced expenditure will be increased by C · ∆E. To accommodate the consumption, 
national income will increase by C · C · ∆E  or C2 · ∆E. This multiplier effect will go on. 
The total increase in income will be 
 ∆Y=∆E+C∆E+ C2∆E+ C3∆E+……. + Cn∆E 
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      = (1+C+C2+ C3+…) · ∆E   
      = 1/ (1-C)· ∆E   
Therefore In case of the construction accident, ∆E will be a lose to the society just as 
what the above 2 models predicts, but the actual total lose to the society is equals to 1/ (1-
C) · ∆E.  
 
2.5 Costs of construction accident compensation decided by court  
As different accident cases are unique, there is no standard equation in determining the 
costs of accidents. However, we can still get insight into the accident costs by 
investigating the case decided by court over the past 1 year. The court cases between year 
2005 and 2006 and the cases are summarized as follows: 
 
Case no Nature of the case Compensation 
[2006] HKEC 312 A worker struck on head by and died $ 1,605,000.00 
[2006] HKEC 1531 A worker struck by falling metal 
tube, injured his head with 
syndrome includes occasional 
headaches, neck plain and dizziness 
$ 219,003.00 
[2005] HKEC 607 A worker fell from height and got 
recurrent dizziness. 
$ 1,945,057.80 
[2005] HKEC 2182 A worker fell from height and lost 
certain mobility of his right wrist 
$ 21,606.00 
[2005] HKEC 2156 A worker fall from height cause 
fratures in left knee, right ankle and  
thighbone 
$ 2,387,435.40 
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[2005] HKEC 2156 A worker fell from 3 m height, 
fractures on right knee 
$ 2,387,435.40 
[2005] HKEC 1972 An assistant site supervisor struck 
on the back of his head by iron pipe 
and got depression afterwards 
$ 1,491,528.00 
[2005] HKEC 1657 Concrete spraying machine knocked 
down the workers 
$ 1,743,912.00 
[2005] HKEC 1493 A worker’d fingers were crushed 
against the wall by pipe 
$ 25,049.00 
Table 2. 6 Costs of construction accident compensation decided by court  
It can give a brief idea that if there is an accidents happen on site, huge sum amount of 
compensation for the injured workers, not to mention costs of damage to properties etc.  
 
2.6 Conclusion 
Early research on accident costs applied the market-pricing model. Analysts register the 
actual losses due to accidents for different production factors such as lost working hours, 
materials and production. Accounting model, studies the effects of accidents on changes 
in revenues and variable costs (including wages) because of the accident Keynesian 
model based on the assumption that part of the income will be saved and will spend the 
rest. All the 3 models indicated that in case of accidents, the companies needed to pay a 
huge sum of money. Compensation from courts gives a brief idea of the associated 
compensation costs involved. 
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Chapter 3 Construction accident causation models 
 
3.1 Introduction 
In this chapter, seven accident causation models will be discuss to have a better insight on 
why accidents happen eventually. 
The seven models include: 1) Heinrich’s axioms, 2) Domino theory 3) Leather’s Potential 
Accident Subject (PAS) Model, 4) Distractions theory of construction accident causation, 
5) Human information processing model, 6) Epidemiological model, 7) Energy model. 
 
3.2 Heinrich’s axioms 
Heinrich et al (1980) developed one of the first theories of accident causation. Henrich’s 
axioms dealt with the underlying reasons for unsafe acts. He advocated that injuries result 
from a sequence of factors, the last of which is the accident itself. Unsafe acts of persons 
caused the majority of accidents and the severity of injury incurred is largely a matter of 
chance. He contended that Management is in the best position to initiate accident 
prevention strategies. Therefore, the art of supervision is the most important influence on 
successful accident prevention 
 
Heinrich’s analysis also led him to conclude that 88% of the accidents were caused by 
unsafe acts. Hopkins (1995) comments that this linear model is over-simplified: most 
accidents are result from complex interaction of multiple causes. Besides, linear process 
of root cause analysis ignores the effect of feed back in construction industry (Cooke 
2003). 
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3.3 Domino theory 
Bird (1974) drew on other work done in the field of management and produced a model 
known as the ‘domino sequence’. The ananology of domino sequence worked like a line 
of dominos where the first domino fell the next was knocked onto other domino and the 
whole line of dominos fell onto the ground. Bird’s contention was that if the first domino 
is stabilized then the whole one is safe. The whole sequence is illustrated in fig 1. Kjellen 
(2000), points out that the problem with the Domino theory is that the accident sequence 
is regarded as a chain of events. It does not account for multiple causalities.  
 
 
Figure 3. 2 The Domino Sequence Rowlinson (1997) 
 
Fayol (1949) mention that management has five basic elements: to plan, organize, 
command, coordinate and control. Bird’s contention was that these unsafe conditions 
were the symptoms of management oversight and mismanagement. If management was 
doing its job properly such conditions could not exist. One might criticizes that workers 
are capable of putting themselves at risk by not following rules or management’s 
instructions, but Bird would have argued by pointing to the first domino in his sequence, 
that management involves responsibilities for selection and training of workers and their 
supervision (Rowlinson 2003a). One major demerit with Domino model is no clear 
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distinction is made between the observable facts about the accident sequence as well as 
the ‘causal’ relationships at the personal, organizational and management levels. The user 
is thus led into believing that information on, for instance, personal factors such as mental 
stress, has the same objective status and is as unambiguous as information on observable 
facts about the sequence of events. Therefore there is a risk of misunderstanding and false 
interpretations, particularly at the higher management levels, where detailed knowledge 
about the accident occurrences is lacking (Kjellen 2000). 
 
3.4 Leather’s Potential Accident Subject (PAS) Model 
Leather (1987) use the Potential Accident Subject (PAS) model (see Figure 2) to explain 
the construction accident causation process model. Internal and external inputs influence 
PAS behaviors and attitudes that may or may not result in an accident. The PAS is 
situated within a dynamic social system that includes co-workers, supervisors, managers 
and external agencies, all of whom can influence safety. Individual, organizational and 
job related variables interact within this input/output. On a construction site the potential 
accident subject (PAS) can be either a victim or contribute to an accident. Individuals’ 
attitudes and behaviours are influenced by actions that are rewarded or punished, training 
received, instructions given, management systems and the impact of regulatory authorities. 
Rewards provided by the bonus schemes for completing work quickly encourage the 
workers to take shortcuts and ignore risks.  
 17
Chapter 3 Construction accident causation models________________________________ 
 
Figure 3.3 PAS model (Booth 2004) 
 
3.5 Distractions theory of construction accident causation 
Hinze (1996) correlates productivity with risks and predicts that workers under stress 
have a greater probability of being involved in an accident. Hinze’s theory is based on the 
concept that exist workers are distracted by where hazards, increasing the probability of 
an injury and reducing productivity. As the focus shifts from work to hazard, productivity 
declines in proportion to the decline in the probability of an injury. However, safety and 
productivity are compatible when hazards are removed, thereby reducing distractions to 
workers. For example, providing a tower scaffold for work at height reduces the risk of 
falls from a less secure position – thereby increasing the productivity compared with 
working from a ladder. Booth et al (2004) suggest that distractions can take the form of 
both positive and negative personal life events, such as divorce, illness and celebrations 
which can also distract workers from their work. 
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3.6 Human information processing model 
Kjellen (2000) proposes human information-processing models focus on the interaction 
between human operator and the environment in a disturbed system. This interaction is 
analyzed from the human operator’s point of view. The human operator is viewed as an 
information processor that is exposed to a demanding environment. Accidents result 
mainly from the human operator’s inability to handle the information in complicated 
situations. The operator is viewed as an information processor who responds to deviations 
and hazards in the environment. In an analysis of an accident, the aim is to identify 
human failures by identifying and evaluating the situation and in taking the appropriate 
measures. A major problem in the application of the human information-processing 
models is that internal information processes are not readily available. They have to be 
interpreted from observations of actual behaviour and from interviews. This usually 
requires expertise. The application of information ergonomics models in safety practice is 
therefore mainly limited to in-depth investigation with participation of human-factor 
experts. A second concern is that the model focuses on ‘cold’ variables related to the 
cognitive processes of the human being. In a real situation, ‘hot’ or emotional variables 
such as the threat will have significant impact on the individual’s ability to handle the 
situation and to avoid accidents.  
 
Figure 3.4 Accident sequence model  (Source: Sanders and McCormick, 1992) 
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3.7 Epidemiological model 
Traditionally, safety theories focus on accidents and injuries whilst current trend is 
toward a broader perspective which encompasses environmental factors that lead to 
impaired health and the development of Epidemiological model (Goetsch 2003). It 
considers the accident phenomenon as a disease entity and seeks to investigate the 
interrelationships between the agent, environment and the host. This model based upon 
the ideas that accidents have similar characteristics to infectious and non-infectious 
disease (Rowlinson 1997). Lingand (1993) praise the model for it draws attention to 
etiology of accidents. This model is not applicable to many classes of accidents. In 
addition, it has not been used in a systematic way in practice. Environments have not 
been categorized into relevant aspects and nor the host has been examined in much of the 
social and psychological complexity. It is also doubtful whether the agent in accidents can 
be meaningfully separated from its environment (Hacker & Suchman 1963). 
 
3.8 Energy model  
The model proposed by Haddon is based on the fact that a transfer of energy in excess of 
body injury thresholds causes injury to a person (Gibson, 1961). The injury agent is 
energy exchange, which can be mechanical, chemical, thermal, electrical, etc.  The energy 
model has three distinct merits. The first one lies in the support it offers in checking that 
all possible preventive measures have been identified. In applying the energy model, 
different priorities have been given to the three main types of strategies. Hence, the 
primary strategies are those related to the energy source. If it is not possible to eliminate 
or reduce the hazard to an acceptable level, barriers such as fixed guards are introduced. 
Personal protective equipment is introduced as a last resort. These priorities have been 
implemented in the European legislation on machinery safety. A second merit of the 
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energy model is the support it offers in anticipating the consequences of accidents. After 
the uncontrolled release of energy, the accident sequence basically follows the laws of 
physics. The consequences are to a large extent determined by the amount of energy 
involved (Kjellen 2000). The energy model is too abstract to provide a helpful basis for 
routine hazard spotting analysis (Lingard and Rowlinson 2005) It is also not detailed 
enough to yield support in identifying and evaluating the specific types of measures that 
apply in a given situation. (Kjellen 2000). 
 
3.9 Conclusion 
To conclude, all the seven writers suggest that accidents are not the result of bad luck. 
Accidents happen because of failure in one or more than one factors (see the summary in 
table 3.1). 
Accident causation model The reason why accidents happen 
3.1 Heinrich’s axioms Result from a sequence of factors 
3.2 Domino theory A chain of events and poor management. 
3.3 Leather’s PAS Model Internal and external inputs, e.g. group relations, 
safety planning influence may result in accidents. 
3.4 Distractions theory  Workers are distracted by positive or negative event. 
3.5 Human information 
processing model 
Human’s inability to handle the information. 
3.6 Epidemiological model Agent, environment and the host. 
3.7 Energy model  Transfer of energy in excess of body injury 
thresholds  
Table 3.1 Summary of seven accident causation models 
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Chapter 4 Factors affecting safety performance 
 
4.1 Introduction 
Walker (2002) considers construction industry is an open system in which different 
systems interacting each other. Causes of accidents are the result of failures in various 
sub-systems. 
 
4.2 Human system 
Human beings are complex. Different people may do the same job but their route may be 
different to reach the final destination. This is also the discrepancies between them which 
results in accidents.  
 
4.2.1 Human failure 
Psychologists, who are interested in the behavioral aspects of safety, have included a 
substantial body of literature on human error operating within a safety system (Cooke 
2003).Human error is a central element in accidents and has been researched extensively 
by researchers of high-risk systems. Rigby (1970) defines an error as a set of human 
actions that exceeds some level of acceptability. Traditionally, the standard of judgment is 
the normative prescribed behavior. From this perspective, human error is a deviation from 
a normative procedure. Reason (1990) classifies unsafe acts in three types of errors, and 
two types of violations (fig 4).  
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Figure 4.3 Family of human errors (Ferrett and Hughes 2005) 
 
4.2.1.1Errors 
Human errors are caused by slips and lapse, rule-based and knowledge based mistakes. 
Slips and lapses are “skill-based” errors and occur with little or no conscious thought. A 
slip is an unintended failure to carry out the correct actions of a job, such as misplacing a 
decimal point in moving a lever in wrong way (Hughes 2005). They are due to the 
intrinsic variability of human actions with respect to place, force and time co-ordination 
(Kjellen 2000). Lapses are failures to carry out a particular action because of forgetting 
things.  (Holt 2001, Hughes 2005). Rule – based mistakes are caused when a rule is 
remembered or applied incorrectly whist knowledge-based mistakes happened when well-
tried methods or calculation rules are used incorrectly. Abdelhamid et al. (2005) and Lam 
(2001) comment that workers take shortcuts or exert excessive effort to reduce the time to 
perform a task. Experienced professionals develop shortcuts and tricks of the trade as 
efficient ways to perform the work. Battmann and Klumb (1993) and Reason et al. (1998) 
note that risky human behaviors can be explained as being economically rational. A 
worker or manager will violate safety rules if doing so is expected to produce a positive 
outcome in terms of physical or psychological rewards. For instance, meeting production 
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targets results in a bonus for the manager and taking short cuts in standard operating 
procedures makes the task easier for the worker (Cooke 2003). Such behaviors often are 
established trade practices that may violate prescribed procedures—they are “routine 
violations” typically tolerated by supervisors. Such behaviors protect and enhance the 
workers’ feeling of competency. They are very efficient under normal conditions, but 
under special circumstances they may lead to accidents.   
 
4.2.1.2 Violations 
Situational violations happen when the demands of the particular circumstances are seen 
more important than rule compliance due to pressure or tight construction schedule. 
Exceptional violations happen when people believe that something has gone wrong and a 
chance has to be taken (Holt 2001).  Though different writers have pointed the fingers to 
human errors as one of the accident causes, Bird would contend that these human errors 
can be avoided by good management for which he regard it as the root of accidents 
(Rowlinson 1997). Cooke (2003) argues that ‘‘human error’’ is a narrow concept, and 
that managing the risks of organizational accidents should consider both the latent causes 
pre-existing in the system and the precipitating action. 
 
4.2.1.3 Low education level of workers 
Construction is a traditional labour intensive industry in Hong Kong. Most labourers are 
not well educated. Researchers views low education level is one of the causes of 
accidents (Lau 1996, Rowlinson 1997). Cheung et al. (2004) comments that as workers’ 
education level were too low, they could not comprehend the safety knowledge. 
Laukkanen (1999) points out those EC countries have large numbers of poorly educated 
workers. Improving the education level of workers is always mentioned as a solution. 
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Latest research done by Chau (2004) on 1760 male workers showed no significant 
influence was found education level. 
 
4.2.1.4 Age factor  
Age has long been regarded as one of the factors affecting safety performance. The higher 
risk of injuries found in young workers has also been reported by other studies (Bastide, 
1994; Chau et al., 1995b; Lam 1997; Lam 2001; Ma 2004; McCaig et al., 1998, OSCH 
2003). Many workers begin working at an early age and often without any safety training. 
The higher risk of injuries could partly be attributed to a lack of experience (Chau 2004; 
Fong et al 1999). The older the operative gets the more experienced he/she becomes, 
hence, being more aware of safety requirements. This phenomenon can also be explained 
by contending that, as aging is a slow process, one can adjust to one's continually 
changing powers. Therefore, while one may continue to undertake the same work as one 
did when younger, one was tends to do it in a different way. Thus, because of this ability 
to adjust, one can continue with a highly skilled activity which makes considerable 
demands on the perceptual and central mechanism well beyond the age at which we could 
ever hope to acquire such a skill from start. This might also be the result of the fact that 
burnout is higher among young employees (Lingard and Anna 2004). 
 
While research done by Siu (2000) agrees that the older workers have a more positive 
attitude towards safety, the injuries and accident rates among them are not lower than 
those younger workers. Research conducted by Lai (2003) by collecting data from all the 
Hong Kong Newspapers from 1999 to 2002 on accidents in Hong Kong showed that 
accidents rates increases from 18 to 50. Probability of accidents occurrence reached the 
top on the age of 50 and decrease afterwards. Abraham et al (2004) finds that work 
 25
Chapter 4 Factors affecting safety performance__________________________________ 
accidents are significant for 25-45 age groups. Their findings also coincide with research 
done by OSCH in 2003 (OSCH 2003). 
 
4.2.1.5  Training 
Workers usually enter this field because of their experience and trade skills or through an 
introduction by friends (Lam 2001). Training of different skills is provided by the 
establishment of traditional master apprentice relationships in various construction trades. 
Such apprenticeship training is not systematic or well-organized and varies from 
individual to individual (Lee, 1996). Findings on the relationship between job training 
and accidents are inconsistent. Good training has been shown to result in significant 
reductions in trained as opposed to untrained groups (Shaw & Sichel 1971; Van Zelst 
1954). A worker who has not been trained may not be able to recognize and avoid all 
potential hazards associated with the task he or she is performing (Toole 2002). On the 
other hand, Hale & Hale (1972) found that there were almost as many studies showing 
that job training had no effect on safety. There were reports showed that there were 
occasions that those who had received training had a higher accident rates (Cheradame 
1967; De Gani 1957). Nevertheless, little research has studied the reason behind. Up till 
now, there is no consensus on the effect of training.  
 
4.2.1.6 Individual routine 
Heavy smokers showed a higher frequency of ‘‘major’’ work injuries than the other 
people (Di Lorenzo et al., 1999). Smokers were found to take more sick leaves than non-
smokers (Van Tuinen and Land, 1986). No sporting activity was a significant risk factor 
for all injuries combined. This would suggest that workers involved in sports have better 
physical abilities and agility at work. Simon-Rigaud (1995) showed that people practicing 
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physical activities had fewer industrial injuries and fewer absences due to illness than 
sedentary people; in addition, the duration of absences was shorter. We did not find a 
higher risk in the workers with vision disorders and in those who consumed alcoholic 
drinks nearly every day (about 43% in the cases and in the controls). 
 
The use and abuse of alcoholic beverages affect the likelihood of all types of injury 
(Committee on Trauma Research. 1985, Levitt and Samelson 1999) Wells and 
Macdonald (1999) found a relationship between alcohol consumption and work injuries 
but it was significant for younger age groups (15–34) and non-significant for older age 
groups. Significant differences were observed for fatal injuries in construction workers in 
the proportion of subjects having elevated blood–alcohol levels depending on whether the 
injury was work-related (Lipscomb et al., 2000).  
 
4.2.1.7 Migrant workers 
The increased risk of work-related injuries among foreign workers compared to national 
workers has been recorded in Australia (Corvalan et al. 1994), Belgium (de Ronge et al., 
1982) and Germany (Guzey, 1979). Migrant workers are generally disadvantaged, as they 
live and work in poor conditions and have limited access to both health care provisions 
and social security benefits in the host country (Razum et al. 2001). It may also be the 
result of due to jeopardy of working under poor safety is rejected. Nevertheless, this 
association has been challenged. Do¨o¨s et al. (1994) found that Swedish workers were at 
a slightly higher risk of on-the-job accidents than are migrants at the same workplace 
(Fayad 2003).  
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4.2.1.8 Poor attitude towards safety 
Fong et al (1999) find that operatives that showed concern for personal safety and this 
concern in their approach to their work had a better safety record than those who 
neglected their personal safety in the course of their work. Fong (2002) agrees that poor 
safety attitudes are common among construction workers. They often consider accidents 
are the result of bad luck. Risk taking has been a concept that is readily and commonly 
accepted. A small percentage of construction workers, poor safety behavior goes beyond 
not using the safety equipment provided them. Whether this poor attitude reflects an 
‘‘only wimps use equipment like that,’ ‘I can’t be bothered with that stuff,’ or ‘if I do it 
that way I won’t finish the job in time’ reasoning, such workers have never gained a full 
understanding that all tasks must be performed safely at anytime (Toole 2002). 
 
4.3 Ergonomics 
Ergonomics is concerned with the interaction between the worker and the job. (Stranks 
1997). A simple definition is ‘the science of making the job fit the worker’, and the 
primary areas where ergonomics is applied have to do with workers’ physical 
characteristics and abilities, their information handling capabilities and their workload 
capacities (Conor 2002). 
 
Common workplace issues affected by ergonomics include: Site, office and workstation 
design, Manual handling, the use of physical aids e.g. trolleys, lifts, hoists, etc, the design 
of equipment, and in particular the human interface, e.g. the key pads and display units on 
electronic devices, the selection and fitting of personal protective devices, Planning and 
scheduling of work, Provision of breaks and rest areas. 
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4.3.1 Housekeeping 
Fong et al. (1999) and Chim (1998) supports the notion that sites which are tidy and well 
planned are more likely to provide a high level of safety performance. Haslam et al. 
(2005), Toole (2002) finds that Workplace factors, notably poor housekeeping and 
problems with the site layout and space availability are one of the causes of poor site 
safety performance. Haslam (2005) considered near half (49%) of the accident studies are 
the results of poor site conditions. Weeks and McVittie (1995) comments that traumatic 
injuries take place when an individual comes into contact with a source of energy. A fall 
from a height and injure may be a result of lose of balance on a slippery surface. 
Supervisors therefore need to press more forcibly for safe working conditions rather than 
acquiescing in bribery to take risks at work. However, Haslam et al. (2005) comments 
that, poor site conditions found in construction appear to be a symptom of the risk 
management culture and weak safety in the industry.  
 
4.3.2 Personal protective equipment (PPE) 
Haslam states that Shortcomings with equipment, including personal protective 
equipment (PPE), were identified in over half (56%) of the incidents. Toole (2002) pin 
point the major issues concern PPE: 
 
4.3.2.1 Non-compliance  
Construction accidents occasionally result from workers not effectively using safety 
equipment that is provided for their use (Toole 2002). It is often the root causes where 
workers fail to use the appropriate PPE correctly are failure to involve users in selection; 
inadequate communication of the purpose, use and maintenance of PPE; complacency 
where the risk perception is low 
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4.3.2.2 Wrong selection  
The correct personal protection must be chosen. Take for instance, when choosing 
protective gloves, it is necessary to know the substances to be handled and their 
properties. Even high quality rubber gloves for instance, suitable for handling caustic 
solutions, may not afford protection against certain acids and alkalis. 
 
4.3.2.3 Under-performance  
There have been many instances of protective devices not performing to the standards 
advertised, for instance the rubber fittings around face masks have been known to perish 
well within stated time limits. 
 
4.3.2.4 Not Existence 
Toole (2002) and Lai (2003) find that some construction accidents result, in part, because 
the safety equipment necessary to perform the job safely is not present at the location of 
the work. 
 
4.4 Organisational level 
4.4.1 Hectic schedule 
While many argue that safety and productivity can go hand in hand, it is often held that 
corners have to be cut if productivity is to be maximized (Cooper et al 1995, Cooper 
online). The tendering system compels the contractors to compete not just in terms of 
price but also in the length of the construction period in Hong Kong. The clause of 
liquidated damage plays the role of reward for early completion as well as a penalty 
clause in contracts for the late completion of a project. This encourages high 
productivity and an indirectly tight construction schedule. Works of various trades are 
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bound to take place simultaneously in order to catch up with the program. The working 
schedules of different trades have to overlap each other. Different trades’ workers thus 
congest the limited workplace. The risk becomes unavoidably higher, as the materials 
have to be moved by tower crane when some people are working beneath the loads. 
Subsequently, working at such a hasty pace and in such a complicated condition of 
conflicts, safety is often overlooked. Wong (2001) comments that developers try to 
decrease interest costs by building faster and the pressures on workers to complete 
work also lead to one of the roots of construction accidents (Mayhew et al 1997). 
Parallels have been drawn between total quality management and safety management, 
Krause (1994), Cooper & Phillips (1995). These suggest that safety management can 
be improved by using total quality management processes. 
 
4.4.2 Sub-contracting nature in Hong Kong 
In the construction industry, nearly every firm runs its business with subcontractors and 
practically all trades are covered by a subletting system. Tang et al (1998) states that there 
is 80% of work in terms of contract sum are subcontracted. Debrah and Ofori (2001) find 
that with higher numbers of subcontracting, the chances of accident occurrences will be 
more frequent. In Singapore, multi-level subcontracting is commonly observed. As such, 
the probability of the lack of communication, coordination and control will increase the 
chance of accidents happen (Chan 1994; Debrah and Ofori 2001; Rowlinson 1997). The 
subcontracting system is very mature in Hong Kong. Contractors are aware of 
transferring risk and safety responsibility by the subcontracting system. Nevertheless, 
there is doubt as to whether the subcontractors or sub-sub-contractors may think this is 
the responsibility of their boss. Neither the main contractor nor the subcontractors are 
willing to shoulder the responsibility to take care of safety and health or to improve safety 
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performance, not to mention to rejuvenate beliefs towards safety. Tang and Fung (1998) 
state that subcontractors complete the work faster by cut corners in adopting safety 
practices. A major concern for managing process factors is the effectiveness of control 
over the large numbers of subcontractors on construction sites due to diversification of 
activities. Furthermore, main contractors may shift all safety responsibilities to 
subcontractors and they are not willing to ensure that the subcontractors are capable of 
providing a safe working environment (Kohen and Wilson 2000). The subcontracting 
system is very mature in Hong Kong. Contractors are aware of transferring risk and safety 
responsibility by the subcontracting system. However, neither the main contractor nor the 
subcontractors are willing to shoulder the responsibility to take care of safety and health 
or to improve safety performance. 
 
Toole (2002) finds that subcontractors should be the one with the highest liability for site 
safety, followed by general contractors, designers, and clients. This implies that the more 
closely the party works to the site, the more able they are to prevent unsafe operations. 
This helps affirm the salient role of subcontractors on site safety. In order to improve 
construction site safety, the management function of subcontractors may need to be 
redefined. This is because past literature concentrated on elaborating proactive roles 
played by clients, design consultants, and general contractors (Hinze and Wiegand, 1992; 
Smallwood, 1998; Smith, 1998). Subcontractors, as the bottom-level entity of a 
construction supply chain, were perceived as being passive in construction management. 
Latest research paper emphasis on the role of subcontractor in construction management 
has been elevated in other studies (Langford et al. 2000). 
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Wilson and Koehn (2000) criticized that subcontractors overlooked the importance of 
safety and sometimes violated safety practices for the purpose of keeping up with the 
project schedule. Wong (1998 quoted Agapiou 1995), Matthews and Rowlinson (1999), 
on the other hand, suggested that subcontractors’ lack of awareness of workplace safety 
might be due to unavailable safety resources on site. The high mobility of subcontracted 
labor makes it less familiar with the site and working environment, which induces high 
accident rates. Also, main contractors may have difficulty in enforcing their safety 
programmes on people whom they do not know (Chan 1994, Lee 1996). This creates grey 
area in management. The problem may be worsened by the limited financial capability of 
small subcontractors, which makes them unable to implement comprehensive safety 
programmes. Multi-tier subcontracting nature increase communication errors. 
Communication errors occur where some of the sub-contractors do not understand the 
information properly, e.g. the instructions. Information flow is also another difficulty 
encounter in this system (Kong 2001).  
 
Multi-layer sub-contracting has been identified as a cause of hindering the development 
of safety culture in Hong Kong construction industry. Japan has managed it well. There 
can be as many as 200 sub-contractors in a site. They key point is Japan have formalized 
the operation of sub-contractors. Japan’s industrial and safety and health law states that if 
an order-placer gives an illegal order, sub-contractors have the right to disobey it (Kwong 
1995)  
 
4.4.3 Communications 
Effective communication and information transfer between management and employees 
will yield better safety standards and enhance the achievement of safety policies (Holt 
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2001). The effectiveness of such transferring mediums is subject to the different means, 
like information transfer. The safety commitment of the management has been found to 
be a determinant to the various means of communication and information transfer to all 
levels of the construction project (Baxendale T, Jones O 2000). NASA discovered that 
over 70% of the accidents were due to failures in team communication and coordination 
rather than deficiencies in technical proficiency. Further simulator studies confirmed that 
crew performance was more closely associated with the quality of crew communication 
than with the technical proficiency of individual pilots. No differences were found 
between the severity of the errors made by effective and ineffective crews, rather, it was 
the ability of the effective crews to communicate that kept their errors from snowballing 
into undesirable outcomes (Abdelhamid et al. 2005).  
 
4.4.4 Competitive Tendering System 
In Hong Kong, competitive tendering system is popularly adopted. For public or 
government contracts, only those companies registered with the designated authorities 
are allowed to compete in the bidding. For private contracts, the names of the 
contractors must be submitted to the authorities through appointed authorized persons. 
Both kinds of contracts have a set of specific requirements for contractors. Safety 
performance is among the criteria for screening and selecting contractors, although not 
a chief determining factor (Lam 2003).  
 
Developers invite contractors to tender for development projects. The tendering system 
helps the developers to minimize the building cost. Hinze (1988), Lam (2003) and 
Smallwood (1996), Wong (1998) and Rowlinson (2000) finds that competitively bid 
projects is one of the factors lead to accidents in construction industry. In order to win the 
tender, safety is sometimes found to be the first item to face cost cutting as the employers 
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who often believe that implementing a safety system will cost more. On top of that, 
managerial focus tends to concentrate on production at cost and safety does not help 
production therefore it suffers when a project runs over budget. However, when 
comparing contractors who obtain their work through competitive tendering with 
contractors who obtain work from negotiation, Lin and Mills (2001) concludes that there 
does not seem to be much difference in safety performance. 
 
4.4.6 Size of the companies 
Reaearch held by Lin and Mills (2001), Holmes (1999), Lingard and Rowlinson (1994) 
shows that Company size has a significant influence on safety performance. Holmes 
(1999) conducted research from a sample of Australian companies and found that small 
construction firms may not manage OHS risks as effectively as larger firms. Holmes 
comments that small businesses do not feel the need to focus on OHS in their 
management system, instead they believe that the control of risk is the responsibility of 
employees. This is contrasted with the attitude of large businesses that indicated that OHS 
should be integrated into their entire management system across all projects within the 
company. A similarly study was conducted by Wilson (2000) found that safety attitudes 
varied by the size of the company. He doubts whether smaller companies can benefit 
from higher standards of OHS practice, due to the implementation costs involved. 
Lingard and Rowlinson (1994) shows that firms having more resources and experience 
tend to deal with health and safety issues more effectively. It is also possible that OHS 
regulations which require formal documentation procedures, do not fit the traditions, 
competence and needs of very small companies (Hale and Baram, 1998). Research held 
by Lin and Mills (2001) recognizes that small companies lack both the financial resources 
and management commitment to improve their own OHS performance. They tend not to 
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include OHS costs in their tenders, reducing their ability to deal with potential problems. 
Small firms do not seem to have the ability or motivation to achieve high levels of OHS 
when benchmarked against larger firms. Tam and Fung (1998) finds that larger firms 
generally have better safety records. This could be the result of more structured and 
formalized safety programmes, and stronger management commitment to safety. 
However, research done by Jannadi (1995) showed opposite findings. He found that the 
safer workers were those who worked in smaller crews, got along well, and discussed 
their personal problems with each other. 
 
4.4.7 The leadership quality 
Leadership is crucial to safety results. Leadership determines what will and will not 
success in safety efforts and it is much more important than any safety policy. A 
successful leader should be able to convey safety message to team members. In the light 
of this, leadership is much more important than policy. (Peterson 2004). As Norman 
Schwarzkopf  mentions ‘the challenges of leadership is to get people willingly do more 
than they normally would (Bridle 2001),’ putting safety in our case, good leadership can 
lead people willing do more safety measure than they normally would. The quality of 
leader-member interaction influences the leader’s concern for members’ welfare, which 
in turn influences safety-climate perceptions in the group and hence the safety behaviour 
of the group. Closer, higher-quality relationships increase leaders’ concern for members’ 
welfare. Zohar (2002) reports that the quality of relationship between group leaders and 
their superiors i.e. leader-member-exchange (LMX) level predicts injury among work 
group through mediating effects of safety communication i.e. frequency of raising safety 
concern with a superior. Leader-member’s interactions also influence leader concern for 
safety. 
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Yolk (1989) recognizes that leader behaviour is both independent variable and dependent 
variable. Leadership can affect the organization of work and resources allocation. 
However, leader can also be affected by situational variables as shown in fig 5. 
 
Figure 4. 4 Leadership effectiveness (Peterson 2004 adopted from Yukl) 
 
4.4.8 Management 
The “constraints-response” model (Suraji et al. 2001) argues that project conditions or 
management decisions can cause responses that create inappropriate conditions or actions 
that lead to accidents. Abdelhamid and Everett (2000) identified management deficiencies, 
training, and workers’ attitude as the three general root causes Organizational factors 
associated with safety performance include top management’s attitude toward safety. 
 
4.4.8.1 Top Management level 
Fong et al (1999) finds that top management's attitudes towards safety are also a 
significant factor. Previous researchers in other industries have reached similar findings 
such as Davies and Stachi (1964) and Andriesson (1978) find that `frequent daily contact 
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between workers and supervisors on safety and other job matters, is most important to 
accident control efforts'. Andriesson (1978) also conclude that `workers will work more 
safely with a supervisor who is seen as somebody who respects their workers and their 
contribution, and who is stimulated by a distinct company policy on safety. Owing to the 
fact that they see that their supervisor regards safety as equally important as production, 
they can also expect operatives to react positively when they work safely'. 
 
4.4.8.2 Individual commitment 
Cooke (2003) stressed that even when management has a low relative commitment to 
safety, if workers perceive the Incident Rate to be higher than normal, they will increase 
their personal commitment to safety so as to minimize risk of injury. As their 
commitment to safety increases, workers engage in less risky behavior which results in 
fewer incidents.  
 
4.5 Legislation  
The editor of Oriental Daily (1999) support for more vigorous enforcement and safety 
legislation to solve the problems of the employers’ failure to act in accordance with safety 
law. Lam (1997) finds that the fines for breaching safety law were too little that 
employers tend to ignore safety practices. Whist a lot of scholars discuss the importance 
of tightening legislation and law, there is little research on the effect in construction 
safety in Hong Kong recently. Rowlinson (1997) suggests that the piecemeal nature of 
Hong Kong’s site safety legislation, less than stringent levels of enforcement and low 
levels of fine is one of the factors lead to accident. The study carried by Sands (1968) 
showed that there was little correlation between the implementation of stricter or more 
complete sets of laws can effectively reduce the number of accidents. Construction 
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legislation and safety enforcement provided by Ohio did not result in a significantly lower 
rate of injuries or seem to promote increased safety promotions. Wilson (1989) concluded 
that legislative approach in accident prevention is more suited to mechanistic 
organizations such as those in construction industry. Langford et al. (2000) agrees that 
safety legislation make up the infrastructure of safety management systems. Lam (2003 
cited Safety Manager Club 1998) criticized that the amount of penalties, in terms of 
imprisonment and enforcement approach would affect the participation on safety issue. 
Chan (1999 cited Anderson and Smith 1996) tries to explain the worrying toll of injury is 
due to the fact that laws only attach responsibilities to employers whist employees rarely 
be prosecuted because of their reckless acts.  
 
4.6 Economic consideration 
4.6.1Organisation Commercial pressures 
Conor (2000) points out that another common element emerging from the analysis of 
accident causation is the pressure on organizations and operators to work profitably. To 
take the airline industry as an example, many accidents over the past fifteen years or so 
have been at least partly attributable to increasing commercial pressures, For the smaller 
operation, commercial pressures can be experienced in different ways: Companies tend to 
rely on the use of old or outmoded equipment, limited their expenditure on training and 
development. They will also minimize management time for planning and review of 
health and safety arrangements. 
 
4.6.2 Trade off between safety and accident 
Adnett and Dawson (1998) describe traditional economic approach to safety as a trade off 
between production and accident prevention: Firms operate to maximize profit, which 
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occur when the marginal benefit (i.e. wages) needed to attract workers willing to accept 
higher risk is equal to the marginal cost of providing a safer work environment and the 
cost of output lose as a result of accidents.  
 
Thaler & Rosen (1975) propose that accidents are assumed to be productive and can be 
avoided only by firms foregoing marketable output in favour of accident prevention. 
Firm’s optimal safety can be derived from a standard profit maximization model. Holding 
factors (other than labour) constant, the following equation is introduced: 
 
∏= g(L)-w(p)L-s(1-p)L-dpL (1) 
 
g(L)= production function,  
L = labour input 
p = the probability of accidents,  
w(p) = the competitive wage that requires to pay for alternative level of accident risk,  
s(1-p) = external costs to the firm of providing safety (1-p) per worker and d the per 
worker output damage to the firm of an accident.  
 
At the optimum level, firm minimizes the sum of compensating wage differential, output 
losses and expenditure costs. Firms choose p at an optimum level as indicated by 
differentiating equation (1) 
 
∏p= -w’(p)L-s’(1-p)L-dL=0 (2) 
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Therefore firm will not spend all the resources on the safety issue rather, only optimal 
resources will be spent. The captioned analysis is similar to the believe in the bounded 
rational model in which individuals are limited in their ability to make decisions perfectly 
because of the constraints such as time and cost exist in decision making. Adnett and 
Dawson (1998) argued that the conventional economic approach was too narrow and 
simplistic, and could not explain the cyclical fluctuations in accident rates over time. 
Employment take the priority over safety can be shown in the survey conducted by 
Construction Industry Training Authority (CITA) and Occupation Safety and Health 
Council (OSHC) (Chu 1999).  
 
4.7 Conclusion 
Different researchers have different points of view on the causes of accidents. Even the 
researchers have the same point of view that age is one of the factor which affect the 
chances of accidents happening, there is no general consensus on which age group are 
more accident prone than the others. The results are summarized as the following:  
 
Accidents happen because: Writers support Writers disagree 
Human system  
Human error  Bird (1974) 
Low education Lau (1996), Rowlinson 1997), Cheung et al. 
(2004), Laukkanen (1999) 
Chau (2004) 
Age Higher risk among young workers: Bastide, 
(1994); Chau et al. (1995b), Lam (1997), 
Lam (2001), Ma (2004), McCaig et al., 
(1998), OSCH 2003 
Accident rates highest among 18-50  
Lai (2003), OSCH (2003) 
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Lack of training  Shaw & Sichel (1971), Van Zelst (1954) Hale & Hale (1972), 
Cheradame (1967), De Gani 
(1957) 
Individual routine Smokers are more prone to accidents 
Di Lorenzo et al. (1999) 
Do less sports are more prone to accidents 
Simon-Riguad (1995) 
Alcoholic abuse are more prone to accidents 
Levitt and Samelson (1999), Lipscomb et al 
(2000), Wells and Macdonald (1999) 
 
Migrant workers Corvalan et al (2004), De Ronge et al 1982, 
Guzey 1979 
Fayad 2003, Do “o”s et al 
Poor attitude towards 
safety 
Fong et al (1999), Fong (2002), Toole 
(2002) 
 
Ergonomics 
Poor Housekeeping Fong et al (1999), Chim (1998), Haslam et al 
(2005), Toole (2002) 
Haslam (2005) 
PPE Toole (2002), Lai (2003)  
Oranisation level 
Tight scedule Wong (2001), Mayhew et al (1997)  
Subcontracting Debrah and Ofori (2001), Chan (1994), 
Rowlinson (1997), Toole (2002) 
Kwong (1995) 
Poor communication Abdelhamid et al (2005)  
Tendering system Hinze (1988), Lam (2003), Smallwood 
(1996) 
Lin and Mills (2001) 
Size of companies Lin and Mills (2001), Holmes (1999), 
Lingard and Rowlinson (1994), Wilson 
(2000), Tam and Fung (1998) 
Jannadi (1995) 
Management Fong et al (1999), Davies and Stachi (1964), 
Andriesson (1978) 
Cooke (2003) 
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Legislation 
Legislation Rowlinson (1997), Wilson (1989) Chan (1992), Sands (1968) 
Economic consideration 
 Adnett and Dawson (1998), Conor (2000), 
Thaler & Rosen (1998), Chu (1999) 
 
Table 4.1 Summary of different point of view of factor affecting safety performance 
 
 43
Chapter 5 Motivation of safety behaviours______________________________________ 
Chapter 5 Motivation of safety behaviours 
 
5.1 Introduction 
Motivation has been defined as the arousal, direction and persistence of behavior. Safety 
motivation therefore can be defined as arousal, direction and persistence of behavior that 
aim to reduce the occurrence of injury (Lingard and Rowlinson 2005). The motivation of 
human was rooted in 1770s suggested by Adam Smith who suggested that human are 
selfish and pursuit of self-interest. The every action they act is based on good 
maximization or in the other words bad minimization subject to the given constraints they 
face. 
 
Five motivation theories will be discussed in this chapter: Expectancy theory, Maslow 
Hierarchy, McGreqor’s theory X and Y, Acquired needs theory and Elton Mayo. 
 
5.2 Expectancy theory 
Expectancy theory includes 3 main elements: expectancy, instrumentality and valence. 
Expectancy refers to the extent to which increased efforts will lead to improved 
performance. Instrumentality is the extent to which improved performance will lead to a 
specified outcome The extent to which that outcome is valued by the individual Valence 
implies the higher an individual’s belief that increased effort will lead to improved 
performance,, the more strongly he/she perceives that performance will lead to an 
outcome, the more motivated that individual will be. 
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According to Vroom, the three above factors combine together to create a driving force 
which motivate individual for the outcome. Vroom suggests that Force is a multiple of 
expectancy and valence.  
 
Force=Expectance x valance (Gole 2000) 
 
Expectation theory has implications for safety motivation. Take for instance, when safety 
precautions lead to discomfort or time consuming to workers. They may be tempted to 
take risk instead of working safely.  To ensure safety policy implement successfully, 
disincentives should be minimized. The theory also reinforces the idea suggested by 
economists where people weigh up the cost and benefit associated with the tasks (Lingard 
and Rowlinson 2004).  
 
5.3 Hierarchy of needs theory 
Maslow identifies the needs of human are includes the physiological, safety, love, esteem 
and self-actualisation needs (fig 5.1). Psysiological needs refer to the basic survival need 
e.g. sleep, food etc. Safety needs refer to as a stable environment. After satisfying the 2 
needs mentioned above, people start to care about the affectionate relations with others. 
Self-respect comes to the next and finally, when the entire above are satisfied, they will 
need self-fulfillment. Maslow’s suggestion implies that people need to make ends meet 
before the concern for other issues which includes safety issues. However, criticism has 
been attracted base on the empirical observation that the systematic movement up the 
hierarchy does not seem to be a consistent form of behavior (Gole 2002).  
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Fig 5.1 Maslow’s Hierarchy of needs 
 
5.4 Theory X and Y 
McGreqor points out 2 distinctive assumptions made by the manager on human behavior 
by theory X and theory Y.  
 
Theory X assumes that people are lazy. They dislike job, lack of ambition, requires 
control and coercion, avoiding responsibility. Theory X manager therefore directs their 
activities through a system of reward and punishment. Some safety officers on site will 
punish the workers if they do not adhere to safety requirements while others favor reward 
system. Theory Y is the opposite of theory X which base on the axiom that people are 
willing to take responsibility. This kind of managers will try to arrange the conditions at 
work so that the people are able to reach their goals by working towards the goal of an 
organization. The shortcoming of this theory is that in reality, a blend of 2 theories is 
more likely to provide the best prescriptive management (Gole A 2002, Lee 1989). 
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5.4.1 Incentives 
Ai et al. (2004) concludes that previous studies have shown the advantages and 
disadvantages of introducing incentives to improve site safety. Some studies in favor of 
the scheme (Geller 1999, Peter 1991, Harris 1994) have proven that a reduction in 
construction site accidents and injuries has been achieved. Other studies (McAfee 1989) 
showed that safety indices did not improve despite of the introduction of safety incentives. 
It has been argued that incentives do not have a positive impact on safety performance. 
Some firms with no incentive programmes perform better in safety than those without 
incentive programmes. Incentives may be effective in reducing workplace injuries, but 
this may subject to how the incentives are being allocated and many other determinants 
include chance (Lingard and Rowlinson 2005). As a matter of fact, not all contractors 
agree that incentives are vital in improving safety performance. Those contractors who 
agree to the introduction of incentives are generally in favour of monetary incentives over 
other types of incentives. These monetary incentives are either used for giving monetary 
returns for safety performance of personnel and for supervisory safety incentives plan. 
Nonetheless, safety incentives do not necessarily produce the desired outcome; it is 
dependent upon the different relationships of the groups and individuals expectations and 
reactions towards safety incentives. Shields (1995) stresses this approach has limited 
success as motivation is fleeting. Initially employees will participate owing to the idea’s 
novelty. However, their safety behaviors will not change. Incentive programs produce too 
few winners. This can spur distrust and create corruption which arise even greater 
concern. Moreover, employees may hide near misses and minor incidents which 
aggravates future program. Goetsch (2003) concludes that Incentives can improve safety 
performance given that the incentives are used properly. Besides, Incentives can be 
expensive (Peters, 1991). They are apt to be successful only in the short term, as they do 
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not necessarily encourage the internalization of safe attitudes that lead to long-term 
improvements regardless of material reward. In addition, they are apt to discourage 
operatives from reporting accidents and near misses. 
 
5.4.2 Disciplinary action 
The use of disciplinary action has shown limited success, largely for the reason that 
punishment is consistently held to be less effective than positive reinforcement (Skinner, 
1953). Punishment tends not to be effective if it is infrequent, delayed and of mild 
intensity. While many argue that safety and productivity can go together (e.g. safe and 
tidy access routes, speed, mobility), it is often held that corners have to be cut if 
productivity is to be maximized – leading to conflicting rewards. Summing up the issue 
of conflicting reinforces, Peters (1991) says: “when conditions are such that an unsafe act 
regularly results in…immediate positive reinforcement and any potential punishing 
events are irregular, delayed and generally not very intense, people are apt to get hurt”. 
Another problem is that foremen are often reluctant to use punishment because of fear of 
resentment which may lead to decreased morale and lack of co-operation and productivity 
(Peters, 1991).   
 
5.5 Elton Mayo 
Hawthorne experiment has overthrown the inhuman theory that classical theories consider. 
It recognizes that work is a group activity. Informal organization exists within the 
workplace has a strong social control over work habits and attitudes of individuals (Pugh 
and Hickson 1996). The theory when applied into the construction industry, can illustrate 
one vital point that good physical working conditions are not enough to develop a safety 
work environment. The work attitudes can affect both inside and outside the plant. 
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Informal group may assert influence on workers and can be useful in safety promotion 
(Lee 1989). 
 
5.6 Acquired needs theory 
In the late 1940’s, David McClelland and his colleagues began experiencing with 
Thematic Apperception Test (APT) as a way of examining human needs. It was 
discovered that people needs for power. They have the desire to control other people, 
influence others’ behaviors or to be responsible for them (Campling 2004). In view of this, 
if workers work safely they are then provided with power. This might increase safety 
motivation. 
 
5.7 Two factor theory 
Frederick Herzberg developed his model of motivation based on the responses of 4000 
people to question about their work. They were asked ‘what turn them on’, they tend to 
identify to the nature of the job itself. Herzberg calls these satisfier factors. When they 
were asked what turn them off, they tend to identify things relating to the work setting. 
Herzberg calls these the hygiene factors (Campling et al. 2004). Herzberg’s idea were 
criticized the applicability of non-professional groups e.g. construction workers. 
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Fig 5.2 Two factor theory (Chapman 2003) 
 
5.8 Conclusion 
 
Human nature is always both fascinating and challenging. The human side of workplace 
becomes complicated as the intricacies come into play with daily situation. The five great 
researchers give their suggestion that there are some factors of motivation which motivate 
people to do something enthusiastically or do more than required.  
 
Expectancy theory Expectancy, instrumentality and valence. 
To ensure safety policy implement successfully, disincentives 
should be minimized. 
Hierarchy of needs 
theory 
People need to make ends meet before the concern for other 
issues which includes safety issues. 
Theory X  Theory X manager therefore directs their activities through a 
system of reward and punishment. To persuade workers work 
safely, a system of reward and punishment is required 
Theory Y This kind of managers will try to arrange the conditions at 
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work so that the people are able to reach their goals by 
working towards the goal of an organization. Work conditions 
are important motivators to ensure work safely. 
Elton Mayo’s theory Informal organization exists within the workplace affect safety 
performance. 
Acquired needs theory People need power. Power might be one of the safety 
motivations. 
Two factor theory There are some factors that turn the workers on or off. Similar 
theory might apply in construction safety. 
Table 5.1 Summary of theory of motivation 
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Chapter 6 Construction safety measures in Hong Kong 
 
6.1 Introduction 
As mentioned in Chapter 1 and 2, the accident rates are high in Hong Kong and there are 
huge costs involved in accidents. The question must be raised is ‘Are there any safety 
measure exist in Hong Kong that can improve the safety performance?’  
 
In this chapter, 9 safety measures will be discussed, TQM Based safety management 
system, BBS based safety management system, Independent Safety Audit Scheme, 
OHSAS 18001, Site safety Supervision Plan System, Site Safety Cycle, Performance 
Assessment Scoring Scheme, Pay for Safety Scheme and KYT. Historical background, 
effectiveness, pros and cons of various SMS will be discussed. 
 
6.2 Safety Management System 
Safety management system is traditionally defined as ‘a system which provides safety 
management in an industrial undertaking.’ Byrom (1995) considers an effective safety 
management system is essential for controlling risks to health and safety arising from 
organization activities. Hollcroft and Lyon (2005) comments that safety management 
system is a set of interrelated elements that establish occupational health and safety policy 
and objectives, and mechanisms to achieve those objectives in order to continually 
improve performance (see fig 6.1).The management system approach differs from 
traditional health and safety programs by its emphasis on eliminating the underlying or 
root causes of failures and by the explicit goal of continual improvement.  
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Figure 6.10 Key element of successful health and safety management 
Source: (Ferrett and Hughes  2005) 
 
Rowlinson (1997) points out that a safety management system should include a company 
policy, safety organizations and responsibilities, safety committee, safety plans, safety 
records, hazard hunts, safety training and safety audits. Else (1998) states that 
management systems varied across different companies, considerations include the size of 
companies and its stage of organization development.  
 
According to Levitt and Samelson (1993), the goal of SMS is to reduce the severity of 
cost and frequency of accidents. Its ultimate goal is to reach 0 accident rates. Jeremy 
(1994) states that the aim of SMS is to prevent accidents, ill-health and all other forms of 
incident in which these will result in loss to an organization.  Contractors believe that the 
proper implementation of a safety management system, a set of in-house rules and 
regulations and safety procedures will affect safety performance (Lin and Wen 2005). 
 
The complexity of SMSs adopted by major organizations in Hong Kong varies with the 
type of industry and risk level of activities of the organizations. Most of the compliance-
orientated SMSs adopted by major organizations can be represented by a conceptual 
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framework comprising 6 essential components as shown in figure 6.2 (Hunt and Yu 2002, 
2004). A good management system is also essential for the effective communication 
between the contractors and sub-contractors. Such effective communication is useful in 
helping the project manager better co-ordinate any safety programs and have a better 
control over the sub-contractors. This would help the sub-contractor understand the safety 
policy of the main contractor and thus assist greatly in the dissemination of any 
information of any safety initiatives undertaken by the developer (Lin & Wen 2005).  
 
 
Figure 6.11 A conceptual framework of SMS adopted by most organizations in Hong Kong 
Source: Hunt and Yu (2004) 
 
6.2.1 Total Quality Based safety management system  
Traditionally, quality is viewed as the job of quality department. TQM aims at solving 
this problem by making the job of quality to be everybody’s job. Similarly, safety matter 
is considered as the responsibility of construction safety manager. Safety matter in 
construction under the same principle is the responsibility of all workers engaged at site 
(Goetsch 2003). TQM-based SMS are proposed as safety is built at the beginning and 
conformance to safety requirements. All accidents are preventable and the ultimate goal is 
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zero accidents (Hunt and Yu 2004). TQM principle can be applied in safety issues and 
improved the safety culture within a company. In a company which launches TQM 
should have some ideas for improvement from employees who are empowered to give 
suggestion and think. Employees should be equally empowered could put their creative 
energy into safety issues improvement. Besides, when dealing with accidents, it is 
important to identify the root causes in order to prevent any similar incidents happen. The 
same scientific tool for identifying root causes of quality can be used for safety problems 
(Goetsch 2003). How TQM-based safety can work in practice is illustrated in figure 6.3 
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Figure 6.12 TQM (Hunt and Yu 2002) 
In spite of the possible advantages given by TQM, many large organizations in Hong 
Kong are hesitating in integrating TQM into SMS. One difficulty lies in the fact that 
TQM and SMS are traditionally viewed as 2 distinct principles. It is difficult to cope with 
what they are for them unfamiliar in 2 technical concepts (Hunt and Yu 2004). The major 
 56
Chapter 6 Construction safety measures in Hong Kong ___________________________ 
demerit of TQM based SMS is that TQM requires long-term commitment of time and 
resources whereas Hong Kong construction companies traditionally impatient. Moreover, 
staff usually resist to any change which may increase their workload into their hectic 
working schedule. TQM has its main thrust continuous improvement in customer 
satisfaction, health, safety and quality. (Smallwood and Haupt 2000, Hunt and Yu 2002, 
2004).  Whilst TQM calls for a flat organizational structure, emphasis the need of meeting 
customers’ need, organizations in Hong Kong has established their own bureaucratic 
structures already (Hunt and Yu 2002, 2004).The large number of small construction 
companies which appear and disappear within a short period of time make the matter 
worse (Smallwood and Haupt 2000). The failure cases in TQM are also very high.  Jacob 
(1993) reports that there are 2/3 of American managers think that TQM has failed in their 
companies. Higginson and Waxler (1994) points out TQM requires good communication, 
supportive from top management. Nicholls (1992) points out that the best type of 
leadership for the success of TQM is transforming leadership who develops people by 
coaching them, letting them make their own decision. Workers are given power over their 
tasks (Johnson 1994). Nevertheless, as parentalism is a general leadership style reflects 
the father-like qualities, the prime status hierarchy is expressed in the Wu Lun 
(Westwood 1992), it is doubtful whether it will hinder the development of TQM. Besides, 
the role of middle manager became unclear and confused appoint the implementation of 
TQM based safety management. 
 
6.2.2 Behaviours based safety (BBS)  
As a matter of fact, different people have different level of risk perception. In case a 
person’s risk perception is low, there will be a higher chance of at risk behaviour. 
Consequently, he may have a higher chance of having accidents (So 2004). Although 
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difficult to control, approximately 80-95% of all accidents are triggered by unsafe 
behaviors (Cooper 1999). Behavioral safety provides a way of reducing lost-time injuries, 
through the analysis of current environment, includes the implementation of proven 
performance management methods (Cooper 2005). BBS is a tool that aims at initiating 
workers to carry their work safely. In most of the cases, an analysis of safety risks 
associated with the workers’ job is carried out and unsafe practices are identified and 
finds out why they perform a risky behavior (Rowlinson 1997, Bolton 2001). Bolton 
(2001) tracks down the concepts behind BBS is always misinterpreted as a motivation to 
change the behaviours of people without considering other problems within the 
management systems. BBS programs aims at discovering, defining and changing people’s 
behaviours through organizational changes. It can improve the site conditions and 
encourage people following safe or protective rules. Behavior safety management has 
been found to bring about improved site safety effectively in Hong Kong (Lingard and 
Rowlinson 1994, Matilla & Hyodnmma 1998 in Finland and Duff et al. 1994) in UK. 
According to So (2004), implementation can effectively communication on site, change 
people from at risk behaviors’ acceptance to safe behaviours, increase people’s safe value 
perception and reach the ultimate goal of decrease the chance of having accidents.  
BBS approaches to injury control have a number of merits over other approaches as they 
can be administered without extensive professional training (DePasquale and Geller 1999, 
Boyce et al online) The increased reporting of defects or unsafe conditions is an 
inevitable outcome of a good behavioral safety system as the workplace observers will be 
bought to their attention by their colleagues during their observation tours. Since the 
behavioral safety system takes effect and matures, the use of positive consequences 
becomes much more widespread. Importantly, this outcome can be quantified to provide a 
metric with which the use of positive reinforcement can be monitored. Take for instance, 
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feedback is a consequence. Thus the feedbacks given to individuals or a workgroup can 
provide a numerical index that can be graphed and monitored. All in all, the final 
outcome of successful implementation of BBS will lead to decrease in numbers of 
accidents or incidents, near-misses and property damage which in turn leads to improve in 
levels of quantified safety behaviors. Last but not least, the reduction in accident costs, 
(Cooper 2005). 
However, BBS has stimulated controversy. So (2004) comments that implementation is 
time consuming, people do not actually have a deep understanding on cognitive science 
and human behavior. Though the cost is high, the benefit may not be much higher than 
cost as the effect can be transient. Rowlinson (1997) argues that BBS cannot work if 
workers are unable to perceive and recognize hazards on site. If there is no perception or 
recognition, behaviour-based are bound to fail. Its effectiveness is limited because it 
ignored other, more fundamental social and organizational factors that can affect the 
safety performance on site. Basically, BSM management includes goal setting, 
performance measurement and the provision of performance feedback (Lingard and 
Rowlinson 1995). Some argues that a behavioral focus puts too much responsibility on 
workers and gives managers an excuse to shoulder off their safety responsibilities. Others 
claims BBS is too limiting and should be abandoned for a culture-focused or more 
holistic approach. Other safety professionals have recognized some utility in BBS, but 
have appealed for breakthroughs, including more flexibility, efficiency and effectiveness 
with regard to producing long-term change (Geller online). Moreover, BBS fails to 
recognize workplace safety are also affected by peer pressure within the organization 
(Bolton 2001). 
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Implementation is not an easy task either; it requires much support from management 
level and frequent feedback session which might be viewed as unproductive from 
employers’ point of view. Astonishingly, some behavioral safety system providers do not 
consider practical issues on standardized procedure for people to hand in their completed 
observation checklists to those running the project on a daily basis. This means that the 
data with which to provide feedback becomes lost or mislaid. 
 
6.2.2.1 Goal setting  
A goal setting theory of motivation was developed by Locke (1968). The theory holds 
that goals or intentions are the most powerful determinant of that individual’s subsequent 
behaviour. Any award or incentive offered to an individual will elicit a higher 
performance level only insofar as it causes the individual to consciously change his or her 
goal or intention. Goal setting theory assumes that goals are the immediate regulators of 
human action. Performance will improve when goals are accepted by the individual, 
specific and hard. Goal setting affects performance by directing the attention and actions 
of the individual/group; mobilizing effort; and boosting up motivation. Generally 
speaking, the literature on goal setting supports these propositions (Locke and Latham, 
1990).  Latham et al (1981) reviews that goals needs to be accepted by an individual if 
they are to be effective motivators. If a goal has been accepted, higher goals yield higher 
performance than lower goals, and monetary rewards can increase an individual’s 
commitment to goal attainment. Individuals must also be capable of performing well if 
goals are to be effective. Latham & Yukl (1975) agree that goal setting, as a motivational 
technique, is effective in bringing about improvements in many different aspects of work 
performance. Goal-setting theory has stressed the importance of goal acceptance to the 
success of performance goal setting. However, it does not directly address the question of 
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what factors may lead an individual to accept a goal and under what circumstances might 
an individual reject a goal.  
 
It is possible that an individual’s perceptions in these areas will determine a goal is 
accepted and, if the goal is accepted, will then determine the degree of extra effort the 
individual will exert in order to attain the goal (goal Commitment). If the workers’ 
perceptions that the goals are impossible to attain, or the probability is very low, they will 
tend to reject these goals from the outset. If this was the case in reality, the techniques 
would not be successful in motivating workers to improve their performance (fig 3).   
 
Figure 6.13 A hypothetical model which show the effect of expectancy and variance on goal 
acceptance to goal commitment and task performance. 
Helen and Rowlinson (1997) 
 
6.2.2.2 Feedback 
Hannagan (2005) defines feedback as information about the effectiveness of particular 
work behavior. Combination of goal setting and feedback are far more powerful than 
either one alone. While goal inspires one to achieve certain levels of performance, 
feedback allows people to tract down how well he or she is doing well. Arnold (2005) and 
Hannangan (2002) suggest that feedback is necessary if the full benefits of setting 
specific goals are to be achieved. Locke (1981) has pointed out that although feedback 
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may exert its main effect through providing information, it can have some motivating 
nature. Studies by Mattila and Hyodynmaa (1988) revealed that safety index was 
significantly higher when feedback is given than no feedback (Rowlinson 2003b). 
 
6.3 Other safety measure in Hong Kong 
6.3.1Independent Safety Audit Scheme (ISAS) 
ISAS which was developed by the OSHC by modifying from an UK proprietary safety 
auditing system called "CHASE". It was inititated by Work Bureau in 1996. The Housing 
Authority of the Government supported the move and imposed the ISAS in housing 
contracts as well. The audit system delineated fourteen key process elements for monitoring 
the safety performance of the contractors' management. (Kwok and Tang online). 
 
The ISAS is the conduction of quarterly safety audit by an accredited safety auditor under 
the management of Occupational Safety & Health Council (OHSC) for selected works 
contracts (ASD 2002). It aims at encouraging public work contractors to set up more 
efficient safety management systems and thus enhance the standard of safety performance 
of contractors (Tsing 2004). The success of the system depends on the calibre of auditors 
therefore the well-being of auditors is important (Lam 2003). Ahmad and Gibb (2004) 
claims that after a safety audit has been carried out, an organization may achieve 
excellent results on paper, but may not be true in reality. 
6.3.2 The Occupational Health and Safety Assessment Series (OHSAS 18001)  
OHSAS 18001 developed in response to customer demand for an occupational health and 
SMS standard against which their management systems can be assessed and certified. The 
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elements of successfully OH&S management are depicted as a process model consisting 
of OH&S Policy, Planning, Implementation and Operation, Checking and Corrective 
Action, Management Review and ultimately continual improvement. OHSAS 18001 lists 
fundamental requirements based on the highly successful "plan-do-check-act" method.  
 
Though Minor health and safety incidents may not severely injure, they are sufficient 
enough to cause disruption to the organization and production delays. Huge savings can 
be realized if such minor events are reduced. The major merit OHSAS 18001 over other 
safety management system lies in its requirement for continual improvement. Continual 
improvement can be made easier by the need for regular review and feedback, as well as 
the presence of auditors who can enter an organization and point out areas that can be 
strengthened. OHSAS 18001 provides this improvement element through registration 
bodies' experts. Besides confirming that an OHSMS has been implemented successfully, 
18001 auditors provide insight regarding areas that can be adjusted to produce a better 
functioning management system. Although there is initial cost of registering to 18001, 
long-term benefits to an organization can result in significant time, dollar and man-day 
savings (O’Connell 2004). 
OHSAS internally improves safety performance and reduces risk to employees. It can 
also lower the chances of production downtime due to accidents and sick leaves. 
Externally, successful implementation can reduce or eliminate risk to other interested 
parties who may be exposed to safety risks and assure interested parties conform to the 
organization’s safety policy. From commercial point of view, better safety performance 
can conform to the investor’s selection criterion and regulatory requirements which 
enhance image as well as global competitiveness (HKQAA online). The major demerit of 
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OHSAS is that it does not establish any performance targets, it only concerns with the 
compliance to management routine. 
6.3.3 Site safety Supervision Plan System (SSSPS) 
Under section 2(1) of the Building Ordinance, a supervision plan sets the plan of safety 
management of building works. Supervision comprises of an outline safety supervision 
plan and a detailed supervision plan. An outline safety supervision plan sets management 
and communication structure for ensuring the co-ordination of detailed safety supervision 
plans for the whole of the works through the planned stages of construction. A detailed 
safety supervision plan sets out specific safety requirements, describes the part of the 
works concerned, analyzes its complexity, relationship with other works and setting down 
method statements together with protective and precautionary measures which are to be 
taken. The site supervision plan also initiates building firm sets their own safety 
management system (Ding 1999). 
 
Ding (1999) reports SSPS aims to initiate building professionals to set up safety 
management system within their organization to control site safety. Wong (2000) 
comments that the duties and responsibilities of each party stipulated in SSPS is ill-
defined. Yue (1999) points out that some participants in the SSPS are confused by the 
overlapping responsibilities between the system and other safety ordinances. (2004) 
criticizes that there is also difficulty in controlling information flow and safety audit. 
There is negative attitude in the construction industry towards the captioned system. 
 
6.3.4 Site Safety Cycle  
Site Safety Cycle was introduced to Hong Kong in 2000 which is based on the model 
from Japan. Originally, the implementation of SSC is voluntary basis. In 2001, the SSC, 
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modeled on the Japanese Safety Work Cycle, was introduced to 19 construction sites on a 
trial basis to further promote site safety and tidiness. (ASD, 2002). In 2002, it required all 
the contracts that are included in PFSS and tenders which are invited on or after 15th 
August, 2002 to incorporate the contractual provisions for the implementation of SSC 
which encourages active participation of and communication among site staff at all levels 
with a view to promoting safety and tidiness of construction sites (ASD 2005).Sting 
(2004) agrees that SSC enhance communication between site management and working 
levels on safety and health matters. It also arise the awareness on safety issue and 
improves housekeeping. 
 
6.3.5 Performance assessment scoring system (PASS) 
 
Figure 6. 14 Framework of PASS in Hong Kong Housing Authority (HKHA online) 
 
PASS is the inclusion of fully specified schedule safety related items into the works 
contract. The contractor will be paid if the items are provided or specific activities are 
 65
Chapter 6 Construction safety measures in Hong Kong ___________________________ 
performed satisfactorily (ASD 2002). PASS has been implemented since 1990. 
Contractors which get a low score are suspended from tendering for a period of time. 
PASS is divided into 3 categories: output assessment, output assessment and maintenance 
period assessment. The Safety Assessment is composed of four factors: HASAS Score for 
Safety & Health Management System, HASAS Score for Implementation of the Safety & 
Health Plan, General Site Safety, Block Related Safety (HKHA online). The shortcoming 
of PASS (when compare to TQM) is that it does not encourage everyone participation in 
an organisation. Higher tendering chances for those contractors with a higher score in 
PASS may not lead to better performance. Finally, even the PASS provides a feedback 
mechanism for contractors to improve their performance, there is no specific development 
plan to assist or ensure that contractors to improve their performance (Chun 2001). The 
audit system adopts in this scheme is designated as an Independent Safety Audit Scheme 
(ISAS) (Kwok and Tang online). Research done by Chun (2001) indicated that contactors 
agree that the PASS can improve safety. However, as elements are randomly selected by 
computer and location spots are pre-defined, the assessment approach used by PASS 
gives a fair way of performance approach. It is desirable to include an open and 
interactive manner during the performance appraisal. 
6.3.6 Pay for Safety Schemes (PFSS) 
PFSS was introduced in Hong Kong in 1996. It primarily aims at reducing the accidents 
caused by the competitive tendering system. It runs in conjunction with Independent 
Safety Audit Scheme. PFSS was done by including a fixed sum under site safety section 
of Bills of Quantities. Safety items include appointing safety officer, site safety meeting, 
complete safety plan and provide safety training will then be priced on the basis of total 
payment to the contractor of approximately 2% of the estimated contract sum (Fong 
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2000). Those contractors who are failing to perform will get no payment for the captioned 
item(s) (Tsing 2004).  
6.3.7 KYT 
KYT is a safety measure imported from Japan; it has been applied on the construction 
sites for more than 20 years. KYT is an abbreviation of the Japanese terms. K stands for 
hazard; Y stands for prediction, T for Training. Based on the fundamental concept of 
respect for human  beings as ‘every one of us is irreplaceable’ Sharpen one’s sensitivity 
to hazard Its objectives are to share information on hazards, build up on problem solving 
capabilities, increase concentration by finger pointing and calling at each critical point 
and strengthen motivation. It aims at strictly forbidding all industrial accidents, and 
ultimately targeting zero accidents and zero illnesses. Not only aiming at zero death, zero 
accident or loss time on the job, ALL hazards must be discovered, understood and 
resolved. All damages must be reduced to zero, not only industrial accidents and 
occupational diseases but also traffic accidents (Japan Industrial Safety and Health 
Association 2000).   
There are 4 round methods in KYT for hazard identification and find out the safety 
measures by workers (See figure 10.1). Workers will then point to the object which is 
considered to be hazards at work and shout the preventive measure as discussed and agree 
by the group members (See figure 10.2 and 10.3) 
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Figure 6. 15Steps of KYT (1) (Source: Japan Industrial Safety and Health Association 2000) 
 
Figure 6. 16 Steps of KYT (2) (Source: Japan Industrial Safety and Health Association 2000) 
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Figure 6.17 Example of KYT (Source: Japan Industrial Safety and Health Association 2000) 
 
Time required for the whole process of KYT is not very long, the maximum estimated 
time span for the whole process only requires 20 minutes. Nevertheless, research done 
shows it can effectively reduced the human mistakes effectively (Source: Railway 
Technical Research Institute 2000) (figure 6.9). 
 
Figure 6.18 Effectiveness of KYT in reducing mistakes of the workers (Source: Railway Technical 
Research Institute 2000) 
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6.4 Conclusion 
 
A good management system is also essential for the effective communication between the 
contractors and sub-contractors. 
 
Safety 
measure 
Characteristics 
TQM TQM aims at making the job of quality to be everyone’s job. TQM principle applied in 
safety issues and improved the safety culture within a company. Quality and safety are 2 
concepts, 2/3 of American managers think that TQM failed in their companies. 
BBS BBS discover, define and change people’s behaviors through organizational changes. It 
can improve the site conditions; encourage people following safe or protective rules. 
Effectiveness is limited because it ignored fundamental social and organizational factors 
that affect safety performance. 
ISAS Quarterly safety audit by an accredited safety auditor under the management of OSHC. 
Encouraging contractors to set up more efficient safety management systems to enhance 
safety performance of contractors. Success or not depends on the caliber of auditors. 
OHSAS 
18001 
A "plan-do-check-act" method. Continual improvement is made easier by the need for 
regular review and feedback and presence of auditors who can enter an organization. 
The major demerit is that it does not establish performance targets. 
 
SSSPS Safety supervision plan sets out protective and precautionary measures which are to be 
taken. The site supervision plan also initiates building firm setting their own safety 
management system. Duties of each party stipulated in SSPS are ill-defined. Participants 
are confused by the overlapping responsibilities.  
KYT Imported from Japan. Based on fundamental concept ‘every one of us is irreplaceable’ 
Sharpen one’s sensitivity to hazard Its objectives is to share information on hazards, 
increase concentration by finger pointing and calling and strengthen motivation. 
Table 6.1 Summary of various safety measures 
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Part 2 Conclusive remarks 
 
Previous researches show that actual losses by the contractor due to accidents can be very 
large. Keynesian model demonstrate the lost incurred by one accident can lead to great 
lost to the whole society. Compensation from courts gives a brief idea of the associated 
compensation costs involved in Hong Kong. Researchers suggest that accidents are not 
the result of bad luck but because of failure in one or more than one factors. 
 
The causes of accidents are found by literature review. However, different researchers 
have different points of view on the causes of accidents. Even the researchers have the 
same point of view that age is one of the factor which affect the chances of accidents 
happening, there is no general consensus on which age group are more accident prone 
than the others.  
 
Researchers give their suggestion that there are some factors of motivation which 
motivate people to do something enthusiastically or do more than required. Little research 
has done on safety motivation.  
 
There are a lot of the safety measures in Hong Kong. However, different researchers have 
different points of view on the safety measures’ pros and cons and little research has done 
on its effectiveness. 
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Executive summary of part 3 
 
Part 3 consists of 4 chapters showing the research methods used in this dissertation and 
interpretation and analysis the research findings. 
 
Chapter 7 is the research methodology which outlines the research method for the study 
and the rationale to justify the choice of the data collection technique, merits and ways to 
overcome the shortcomings of the research methods. 
 
As the design of questionnaire affect the outcome of data collection, Chapter 8 discusses 
the design of the questionnaires, statistical analysis of the data collected. 
 
After interviewing 12 contruction practitioners, their view points are analysd and 
summarized in chapter 9. Some interesting findings are also discussed. 
 
3 Case studies are done in the chapter 10 which aims to demonstrate that the effectiveness 
of safety measures can be affected by some factors extrinsic to the measures themselves. 
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Chapter 7 Research methodology 
7.1 Introduction  
This chapter outlines the research method for the study and the rationale to justify the 
choice of the data collection technique. Much of the likelihood of the success of this 
convergence is determined by the methods selected for data collection and the expertise 
with which these methods are employed (Fellow and Liu). Therefore pros and cons of 
research methods will be discussed. The chapter is organized as follows: 1) research 
methodology, i.e. logic underlying particular research; 2) rationale of triangulation, both 
methodological and data triangulation; 3) rationale of the research method for 
questionnaire, interview and case study; 4) statistical technique is explained. 
 
7.2 Research methodology 
Methodology refers to the logic or philosophy underlying particular research method 
(Buckingham and Saunders 2004). Research methodology is important for conceptualize 
and legitimize feasible means of gathering data related to some chosen research topics 
and matching data with their (pre-) theoretical constructs. However; the underlying 
researching paradigms, desirable research purposes, underlying assumptions, selection of 
research subjects (or respondents), uses of researching apparatus and data-interpretation 
procedures (or data crystallization analysis) need to be considered altogether in a holistic, 
well-planned research design (Mukundan et al 2004). 
 
7.2.1 Ethnography, action research 
Research methodology used in this dissertation includes ethnography and action research.  
Ethnography explores a way of life from participants’ point of view to understand, 
discover, describe and interpret the real people in natural setting. Action research is a 
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research strategy that pursues action and knowledge in an integrated fashion through 
cyclical process (O’Leary 2004). 
 
 
Figure 7. 5Cycles in action research (O’leary 2004) 
 
7.3 Triangulation 
There is a growing concern that one single method is inadequate for investigating 
complex phenomena (Downward and Mearman 2005).  Triangulation is employed in this 
dissertation. It can be defined as a method-appropriate strategy of founding the credibility 
of qualitative analysis (Denzin 1998). Webb et al. (1966) suggests “Once a proposition has 
been confirmed by two or more independent measurement processes, the uncertainty of its 
interpretation is greatly reduced. The most persuasive evidence comes through a triangulation 
of measurement processes”. As data is drawn from two or more distinct research 
techniques, problems in the comparability of this data may arise. However, Mathison 
(1988) argues that inconsistency or contradictory data can increase understanding of the 
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situation. It also enables the construction of ‘plausible explanations about the 
phenomenon being studied’.  
 
7.3.1 Methodological triangulation 
Methodological triangulation employs both qualitative and quantitative approaches. 
Jensen (2002) comments that the presence of each in qualitative as well as quantitative 
media studies is exemplified and their respective requirements lead into a reconsideration 
of criteria of validity, reliability, and other key concepts in empirical work. Methods 
based on statistics provide robustness to the results yet quantitative data cannot fully 
capture causality because of their failure to provide contextual information. Qualitative 
methods such as participant observation or community surveys with key informant 
interviews help to obtain the reasons behind certain results observed in a quantitative 
analysis. Qualitative assessments provide a better and deeper understanding of 
construction stakeholders’ perceptions and priorities (Cherry 2000, Clert et al 2001) on 
construction safety management system and so on. However, quantitative research can be 
used for test whether one variable predict another predictable, e.g. the correlations 
between various factors and the accident rates. As all methods of collecting data have 
strengths and weaknesses (Pattern 2001) and that the flaws of one method are often the 
strengths of another. Denzin (1970), this can reduce the disadvantages of each individual 
approach whilst benefiting from the advantages of the combination - a multi-dimensional 
view of the subject (Fellow & Liu, 2003). Hence the validity and applicability of results 
and conclusions drawn are reinforced (Allen and Maria 2006) and bias are overcome 
(Cox 2005).  
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7.3.2 Data triangulation 
Data triangulation uses 2 or more data source (Thurmond 2001) to investigate the same 
thing. It allows (1) understanding with stronger validity or credibility and less known bias; 
(2) understanding more comprehensively, developing more complete and full portraits of 
our social world through the use of multiple perspectives and lenses; (3) understanding 
more insightfully, with new ideas, creative concepts and meanings, as when findings 
diverge and thus require reconciliation via further analysis or some other shift in 
perspective; and (4) understanding with greater diversity of values, stances and positions 
through the inclusion of different methods that themselves advance different values 
(Lewin 2004).  
 
7.4 Research method 
Research method refers to the technology of research, the actual tools by which data are 
gathered and analysed (Buckingham and Saunders 2004). The tools for data collection in 
this dissertation are questionnaire, interview and case study. The 3 methods are used 
because they have their own merits and shortcomings. By means of using the 3 methods, 
breadth and depth of studies increase (Brustein et al. 2002, Fellow and Liu 2003, Saule 
2002) (See figure 1) and shortcomings of each methods are overcome. 
 
Figure 7.6 Depth and breadth of the research method (Fellows and Liu 2003) 
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7.4.1 Step 1-Secondary data search 
Before data collection, secondary data are searched to have a better understanding a 
possible explanation to our research problem (Ghauri and Grohaung 2005). It also 
demonstrates the void in knowledge which is used as basis for the research study. Data 
from secondary sources help decide what further research needs (Cooper and Schindler 
1998) as a chosen topic should aim to fill the gap or at least put a new complexion on 
existing research (Williamson 2002).  
 
7.4.2 Step 2-Primary Data research 
Though an obvious disadvantage of primary data is collection of primary data may take a 
long time and can cost a lot to collect. However, to fill the gap of the research data found 
in secondary data research and to obtain more up-to-date information. Primary data 
research is necessary. 
 
7.4.2.1 Questionnaire  
A questionnaire is a data-gathering device that elicits from a respondent the answers or 
reactions to pre-arranged questions presented in a specific order (Bruce 2004).  
 
7.4.2.1.1 Rationale  
Questionnaire is a useful instrument for collecting information to achieve the research 
objectives by measuring variables of interest (Clough and Nutbrown 2002, Oppenheim 
1966). The greatest advantage of using questionnaire is their broad representation and 
cost effective (Blair and Czaja 1996). Questionnaires can sent to as many parties as 
possible within the target group under constaints. Findings, therefore, represent the 
majority. This allows the researcher to more easily and accurately understand the general 
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picture of the research topic and it therefore provide and efficient way to collect data 
(Fellow and Liu 2003 and Pattern 2001). Besides, questionnaire yield responses usually 
are easily tabulate or score and the resulting data are easily analyzed (Pattern 2001). After 
all, it also has the advantage of collecting data that are more sensitive information, 
participant may be unwilling to discuss personal information with someone face-to-face, 
might be more willing to answer such questions on a written survey (Jackson 2003). 
 
7.4.2.1.2 Problems and ways to overcome 
However, it is highly labour-intensive, both on the part of the researcher and on the part 
of respondents. Respondents have to spare time finishing the questionnaire. Moreover, 
because this is a voluntary task at the discretion of the respondent to commit to it or not, 
people may simply ignore it or. As a result, the response rate may be low and sometimes 
it is so poor that the researcher cannot produce enough data to give a strong support for 
tests of hypotheses or to draw conclusions. To solve this problem, a polite follow-up letter 
was sent to those non-respondents.   Besides, response bias occurs when one subgroup is 
more or less likely to cooperate than the others (Blair and Czaja 1996). 
 
Apart from that, Fellows & Liu (2003) mention that the “rigidity of available responses 
may constrain the responses artificially”. In order to avoid a distortion of meaning, 
attention has been paid when designing options for respondents to choose from. 
Furthermore, the authenticity of the responses can be dubious. Ideally, the researcher and 
the existence of the research will have no influence on the data collected; however, it is 
out of the researcher’s control to safeguard against respondents giving false answers. 
There can be numerous reasons which influence respondents in telling the truth, for 
example, they may tend to give pleasing answers in order to protect the company’s image. 
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Therefore triangulation is applied in this research to cross check the information; some 
people may be interviewed for their rationale of choice in questionnaire.  
 
7.4.2.1.3 Quality of the research method  
Muijs (2004) suggests that there are the key concepts in quantitative methods are validity, 
and reliability.  
 
7.4.2.1.3.1 Validity  
Validity is another word for truth (McBurney and White 2004, Silverman 2005). In 
research terminology, it refers to whether or not the measurement collects the data 
required to answer the research question (Lewin 2004, Muijis 2004). Tanner (2002) finds 
that factor threatening the external validity of the survey is the response rate achieved. A 
high response rate is essential if survey results are to be generalized accurately from a 
sample to broader population. Concerning this matter, the author has taken every step to 
maximize the response rate by sending out three or four follow-up letters, emails or phone 
call to non-respondents.   
 
Burstein et al. (2002) suggest that validity can be checked by comparing the literature 
findings in the past, or triangulation can be used. Fowler (2002) advocates that to 
maximize the validity of factual survey data, an essential first step is to write questions 
that are consistently understood by all respondents. 
 
7.4.2.1.3.2 Reliability 
Internal reliability for multiple item scales in questionnaire will be computed by 
Crobach’s coefficient alpha. DeVellis (2003) and Morgan (2004) state that it is used to 
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assess the internal consistency reliability of several items or scores that the researcher 
wants to add together to get a summary or summated scale score. Alpha is based on a 
correlation matrix and is interpreted similarly to other measures of reliability; alpha 
should be positive and usually greater than .70 in order to provide good support for 
internal consistency reliability (See table 6.1). Alpha is commonly used where there are 
Likert point items that are summed to make a composite score or summated scale. As 5 
point Likert scale is used in this questionnaire, the coefficient alpha is used to check for 
reliability. Burstein et al. (2002) further suggests that findings can be compared with 
those in literatures or by means of triangulation to check reliability. 
 
Alpha > 0.9 Excellent 
Alpha > 0.8 Good 
Alpha > 0.7 Acceptable 
Alpha > 0.6 Questionable 
Alpha > 0.5 Poor 
Alpha > 0.5 Unacceptable 
Table 7.4 Implication of Alpha value George and Mallery (2001) 
 
7.4.2.1.3.2.1 Assumptions for alpha 
It is assumed that each item or score is composed of a true score measuring the 
underlying construct, plus error because there is error in measurement of anything. 
Therefore one assumption is that the measures or items are related symmetrically to one 
another in a linear manner because they are believed to be measures of same construct. 
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6.4.2.1.3.1.2 Mathematical expression 
A common formula for computing alpha is based on correlations rather than observations. 
It uses r, the average interim correlation. The formula is α= kr / [1+(k-1)r] 
It follows logically from the covariance-based formula for alpha. Consider the covariance 
formula in conceptual terms: 
α= k/(k-1) [1- (sum of item variances/sum of variances and covariances)] 
 
7.4.2.1.4 Other important consideration in questionnaire design 
Questions set for this dissertation are clear and unambiguous and avoid expert jargon that 
is inappropriate for the respondents. Question design try to avoid leading the respondents 
to particular answers and be simple rather than complex. This questionnaire also avoids 
questions that are double-barreled (Fowler 2002, Lewin 2005, Mangione 1995). The 
wording of the questions themselves must also be written clearly in order to maximize 
reliability. It can be done by avoiding the use of negatives and double negatives; ensure 
that in multiple choice questions and rating scales all categories are considered and are 
mutually exclusive. Questions that may antagonize or irritate respondents or could be 
perceived to be threatening should be avoided (Lewin 2005). Double banking of answer 
choices are avoided (Dillman 2000). After all, this questionnaire design follows Fowler’s 
(2002) suggestion that questions designed to be short with clear instructions provided 
(Buckingham and Saunders 2004) In designing questionnaire, visual layout is an 
important part of additional information (Rockwood et al 1997), spacing between answer 
choices is consistent with the measurement content (Dillman 2000). 
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7.4.2.1.5 Statistical method for data analysis 
Statistics plays a vital role in describing summarizing and interpreting data designed to 
evaluate the questionnaire empirically (Cramer 1994 and Lewin 2005). Three statistical 
methods are used for analyzing the questionnaires: multiple regression, logistics 
regression and factor analysis.  
 
7.4.2.1.5.1 Multiple regression 
The last part of the questionnaire will be analyzed by means of multiple regression to 
develop the correlation between accidents and the existence of any particular type of 
safety measures such as site safety cycle, safety training etc.  
 
Multiple regression is often used to test hypothesis about the existence of causal effects, 
to estimate the strength of these effects across the group (Stolzenberg 2004). Multiple 
regression equation identifies the best-fitting line based on the method of least squares. 
The best-fitting line is a line through n-dimensional space (3 dimensional in the case of 
two independent variables and so on). The calculations required for determining the 
values of the parameter estimates in a multiple regression equation and the associated 
standard error values are quite complex and generally involve matrix algebra (Kazmier 
2003).  
 
Multiple linear regression tries to model the relationship between two or more 
explanatory variables and a response variable by fitting a linear equation to observed data. 
Each value of the independent variable x is associated with a value of the dependent 
variable y. The regression line for p explanatory variables x1, x2, ... , xp is Y = β0 + β1x1 + 
β2x2 + ... + βpxp. This regression line describes how the mean response µ y changes with 
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the explanatory variables. The observed values for y change with their means µ y and are 
assumed to have the same standard deviation σ. The fitted values of b0, b1, ..., bp estimate 
the parameters β0, β1, ..., βp of the population regression line (Lacey 1997).  
Since the observed values for y change about their means µ y, the multiple regression 
models include a term for this variation. The model is expressed as DATA = FIT + 
RESIDUAL, where the "FIT" term represents the expression of  β0 + β1x1 + β2x2 + ... βpxp 
while the "RESIDUAL" term represents the deviations of the observed values y from their 
means µ y, which are normally distributed with mean 0 and variance σ. The notation for 
the regression model deviations is ε (Lacey 1997).  
Formally, the model for multiple linear regression with n observations is  
yi = β0 + β1xi1 + β2xi2 + ... βpxip + ε i for i = 1, 2, ... n (Lacey 1997). 
The best-fitting line for observed data is calculated by minimizing the sum of the squares 
of the vertical deviations from each data point to the line in the least-squares model. As 
deviations are first squared and then summed, there are no cancellations between positive 
and negative values. Least-squares estimates b0, b1, ... bp are usually computed by 
statistical software and SPSS is used for this dissertation. Values fit by the equation b0 + 
b1xi1 + ... + bpxip are then denoted as ŷ i, and the residuals ei are equal to yi - ŷ i, the 
difference between the observed and fitted values. The sum of the residuals is equal to 
zero. The variance σ² can be estimated by s² = ∑ε2/(n-p-1) which is also known as the 
mean-squared error (MSE).The estimate standard error s is the square root of the MSE 
(Lacey 1997).  
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7.4.2.1.5.1.1 Underlying assumptions in the multiple regression model  
The observations are independent. The predicted value is not related to any other 
prediction. The relationship between the variables is linear.  
The relationships between the dependent variables and independent variables presence 
should be linear (Wong 2005). 
 E [ ε ] = 0. Each random error has a probability distribution with a zero mean. With these 
assumptions, we assert that the average of all omitted variables and any other errors made 
when specifying the model is zero (Griffiths et al 2001). 
Var (ε)= σ2. Each random error has a probability distribution with variance. The variance 
is an unknown parameter and it measures the uncertainty in the statistical model. It is the 
same for each observation, so that for no observation (Griffiths et al 2001) 
Cov (ε t, ε s)=0. The covariance between 2 random errors corresponding to any 2 different 
observations is zero (Griffiths et al 2001). 
Cov(ε,xi)=0. The error term should not be correlated with xi (Ghauri and Gronhaug 2005). 
 
 
7.4.2.1.5.1.2 General linear regression in matrix terms 
Compuatations performed to fit general linear regression model to data involves the 
matrix form. Y= Xβ + ε, 
Where Y = nx1 matrix (ie. A column vector) of the predictions 
            X= nxp matrix of the n-p predictor value plus a bias of value 1 
            β= px1 matrix of coeffients 
            ε = nx1 matrix of errors 
 85
Chapter 7 Research methodology_____________________________________________ 
Take for instance, the case of multiple regression with assuming n=3 predictors level: 
y1                    1     X11     X12                  β0                        ε 1                        
y2         =         1     X11     X12                  β1         +            ε 2 
y3                    1     X11     X12                   β2                       ε 3 
 
(Marques 2003) 
 
7.4.2.1.5.2 Logistics regression 
The author originally would like to do standard multiple regression for developing model 
of accident causation (part 1 and 2 of the questionnaire) as well as the effectives of safety 
measure (part 4 of the questionnaire). However, as with the standard multiple regression 
model, the predictors may include continuous and categorical variables (Kleinbaum 1994), 
standard multiple regression is not suitable for analyzing part 1 and 2. 
 
 7.4.2.1.5.2.1 Assumption 
For given predictor Xj , the coefficient βj gives the change in log odds of the outcome 
associated with a unit increase Xj, for arbitary fixed values for the remaining predictors X1, 
X2, Xj-1, Xj+1,…,Xk 
 
7.4.2.1.5.2.2 Mathematical expression 
Logistic model is a multiple regression but with an outcome variable that is a categorical 
dichotomy and predictor variables are continuous or categorical (Field 2005, Norusis 
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2004) It is a model illustrate a dichotomous outcome Z with 0 represent no accident 
happen in our case whilst 1 represent accident happen over the past 12 months.  
Logistic model can be defined by the equation: 
P(X)=exp(β0++β1X)/[1+ exp (β0++β1X)]   (1) 
In terms of odds of the outcome associated with predictor X, the model can be expressed 
as  
P(X)/ [1-P(X)] = exp(β0++β1X) (2) 
Consider the simple case again where X takes the values of 0 or 1. From the last equation, 
the ratio of the odds for these 2 values is  
{P(1) / [1-P(1)]} / {p(0) / [1-P(0)]}= exp (β1) (3) 
Consider the multipredictor model that will be applied in the case of the accident causes, 
there are more than 2 variable.  
For a binary outcome z and k predictors X1, X2,…,Xk ,  the systematic part of the model is 
defined as follows: 
Log {P(X1, X2,…,Xk) / [1-P(X1, X2,…,Xk)]}= α+β1X1+β2X2+…+βkXk    (4) 
This can be re-expressed in terms of the outcome probability as follows: 
P(X1, X2,…,Xk)= exp (α+β1X1+β2X2+…+βkXk ) / 1 + exp (α+β1X1+β2X2+…+βkXk ) (5) 
(Glidden et al 2005) 
Logistic regression thus forms a predictor variable log p/(1-p) which is a linear 
combination of the explanatory variables. The values of this predictor variable are then 
transformed into probabilities by a logistic function with S-shape. On the horizontal axis 
we have the values of the predictor variable, and on the vertical axis we have the 
probabilities.    
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Figure 7. 7 S-shape logistic function (Annoymous 2002) 
 
Logistic regression also produces Odds Ratios (O.R.) associated with each predictor value. 
The "odds" of an event is defined as the probability of the outcome event occurring 
divided by the probability of the event not occurring. In general, the "odds ratio" is one 
set of odds divided by another. The odds ratio for a predictor is defined as the relative 
amount by which the odds of the outcome increase (O.R. greater than 1.0) or decrease 
(O.R. less than 1.0) when the value of the predictor variable is increased by 1.0 units. In 
other words, (odds for PV+1)/(odds for PV) where PV is the value of the predictor 
variable (Annoymous 2002). 
 
7.4.2.1.5.3 Factor analysis 
Factor analysis is used for reduction of a set of observable variables in terms of a small 
number of latent factors. The purpose of factor analysis is to discover simple patterns in 
the relationships among the variables. In particular, it is used to discover if the observed 
variables can be explained largely or entirely in terms of a much smaller number of 
variables called factors (Darlington 2006). It has been developed primarily for analyzing 
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relationships among a number of measurable entities (such as survey item as in part 3 of 
the questionnaire).  
 
7.4.2.1.5.3.1 Assumption 
Leech (2004) and Barrett et al. (2004) finds that there needs to be relationships between 
the variables. There exist a number of unobserved latent variables (or ‘factors’) that 
account for the correlations among observed variables, such that if the latent variables are 
partialled out or held constant, partial correlations among observed variables all become 
zero. In other words, the latent factors determine values of the observed variables.  
 
7.4.2.1.5.3.2 Mathematical expression 
Each observed variable (y) can be expressed as a weighted composite of a set of latent 
variables (Fs) such that  
 Yi  = I1F1 + AI2F2  + ...  + AikFk  + ei     
where Yi is the iith observed variable on the factors and ei is the residual of Yi on the 
factors. Given the assumption that residuals are uncorrelated across the observed 
variables, correlations among the observed variables are accounted for by the factors.  
The following is an example of a simple path diagram for a factor analysis model. This 
diagram is a schematic representation of the above formula.  
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Figure 7.8 Simple path diagram for factor analysis model (Source: The University of Texas) 
F1 and F2 are two common factors. Y1, Y2, Y3, Y4, and Y5 are observed variables, 
possibly 5 subtests (or measures) of other observations such as responses to items on a 
survey. e1, e2, e3, e4, and e5 represent residuals or unique factors, which are assumed to 
be uncorrelated with each other. Any correlation between a pair of the observed variables 
can be explained in terms of their relationships with the latent variables (The University 
of Texas 1995).  
 
7.4.2.2 Interview  
An interview is a common tool of collecting data by meeting to an interviewer with an 
interviewee to gain insights and to understand respondents’ perception of the research 
topic, probing for adequate answers (Fowler 2002, Janesick 1998).  
 
There are three common types of interview: Structured, unstructured and semi-structured. 
In case of the structured interviews, questions prepared in the past must be prepared in 
advance and asked exactly as written, the researcher is not allow to rephrase the questions 
even if the interviewee does not understand. On the other hand, unstructured interviews 
are conducted in a field setting and questions arise spontaneously in topics as arise from 
the situation(Esterberg 2002). Semi-structured interviews were employed in this research. 
In consisted of some defined question plan with standard list of questions (Williamson 
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2002b), but peruse a more conversational style of interview that may see questions 
answered in an order more natural to the flow of questions. It is more flexible that 
structured interview but at the same time with some guidelines on the questions to be 
asked. Unlike structured interview, some questions seem inappropriate can be omitted 
(Robson 2002). This is particular important as some safety officers, take for instance, 
have no prior knowledge of BBS and so questions concerned can be omitted. The 
interviews were started with a few defined questions but be ready to peruse any 
interesting tangents that may develop (O’leary). 
 
 7.4.2.2.1 Rationale  
It provides a more in-depth study of the research topic than questionnaires. As answers to 
questionnaires are probably restricted to a few options only (in the case of closed question 
type surveys), which sometimes may not be able to reflect the views and opinions of the 
respondents completely, interviews provide a chance for them to explain and enrich their 
answers. Besides, according to Chapman and Mcneill (2004), qualitative data collected 
during interview can be used to confirm the validity of the hard statistical data collected 
and the correlations that come out of the analysis. Patton (1980) emphasized the through 
interviewing interviewing people, we can find out those things that we cannot observe, 
e.g. behaviors that had happened some time ago. 
 
7.4.2.2.2 Possible problems and ways to overcome 
The major problem the authenticity of the responses is not guaranteed. As interviews are 
commonly employed with some “key players” in the subject of study, it is up to the open 
mind of the respondents to act in a cooperative manner and to give genuine answers. 
Douglas (1976) further points out that people hide some vital facts about themselves in 
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everyday life. Anyone might “lie a bit, cheat a bit”. Deutscher (1973) further comments 
that all people are prone to exaggerating their success and downplaying their failures. In 
view of this, thee issue of truth in qualitative research like this is complicated. Taylor and 
Bogadan (1998), therefore, suggest that researchers can draw as many different data as 
possible to do cross check and check out interviewees’ statements. 
 
 Fellow & Liu (2003) state that analyze of qualitative data tends to be considerably more 
difficult than quantitative data. As opinions tend to be subjective depending on the 
respondent, a variety of external and environmental variables are likely to impact on the 
data and the author therefore work actively in filtering and sorting the data. Shaw (1966) 
stresses that validity and values of the personnal document are not objective. However, it 
is desired that the interviewee’s story reflect his own personal attitudes and interpretations. 
Thus exaggeration, rationalizations, prejudices and fabrications are as valuable as 
objective descriptions. 
 
 
 
7.4.2.2.3 Quality of interview 
Williamson, K. (2002b) suggested that the interviewer need to be neutral and 
dispassionate. Accurate reporting is needed. 
 
7.4.2.2.3.1 Validity  
Jordan and Suchman (2004) consider validity of an interview refers to those that are the 
researcher intends to measure. Invalid data are those that measure what the researcher 
intends to measure, i.e. error arises from discrepancies between the concept of interest to 
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the researcher and the quantity actually measured in the survey. To ensure the validity, 
the interviewer tries to assure that both the interviewer and interviewee with the common 
understanding on what the question means and how the answers is to be taken (Hahn 
2003). The validity of the statements of attitudes depends on a document reported in the 
words of the person e.g. site safety meeting minutes and the documents secured in 
favorable situation where the tendencies to deception or prejudice are absent or at 
minimum (Bogdan and Taylor 1998).  
 
7.4.2.2.3.2 Reliability  
Burstein et al (2002) suggests that findings can be compared with those in literatures or 
by means of triangulation to check reliability. 
 
7.4.2.3 Case Study  
Case study involves intensive research of a single individual or event (Dane 1995). This 
method involves an in-depth descriptive record, kept by an outside observer, of an 
individual or group of individuals. Typical data collected might include observations and 
interviews (Levin 2001). In this dissertation, multiple case studies are used instead of 
single case studies. As single case studies are likely fall prey to selection bias or over-
generation results. Secondly, controlled comparison approach is allowed in the 
comparison of the most similar cases (Bennett and George 2005).  
7.4.2.3.1 Rationale 
The essence of the case study is that it tries to illuminate a decision or set of decisions: 
why are they were taken, how are they were taken, how are they implemented and with 
what results (Yin 1994). Case study enables the researcher to obtain an in-depth and 
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detail information from detailed descriptions of events, people, interactions and observed 
behaviours. Direct quotations from people about their experiences, attitudes, beliefs and 
thoughts are collected (Pattern 1980). 
 
A case study yields deep knowledge about the research topic through a variety of data 
collection techniques. Interviewing members at different levels within an organization 
and collecting documentary data for analysis enable the author to look into the matter 
from different perspectives, instead of relying only on the perspective of some “key 
players”. The findings will therefore be more enlightening and complete.  
 
7.4.2.3.2 Problems and ways to overcome 
A problem of the case study lies in its breadth of study, which is narrowly focused. A 
case study could appear to be so unique that it may affect the validity of the findings 
generalized (Fellow & Liu, 2003). The author therefore is very critical in differentiating 
any extraneous interference on the target of study. The problem of breadth can be 
minimized by means of triangulation. Besides, as much of the information collected is 
retrospective data, recollections of past events, and is therefore subject to the problems 
inherent to memory (Levine 2001). This can generally be reduced by multiple data 
sources. 
7.4.2.3.3 Criteria for judging the quality of case study 
Tests Case study tactics Phase of research in which 
tactics occurs 
Construct validity Use multiple source of 
evidence 
Establish chain of evidence 
Data collection 
 
Data collection 
Internal validity Do pattern matching 
 
Data analysis 
External validity Use replication (logic in Research design 
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multiple case studies) 
Reliability Use case study protocol 
 
Data collection 
 
Table 7.5Case study tactics for four design tests (Yin 1994) 
 
 
7.4.2.3.3.1 Validity 
In case studies, construct validity can be achieved by using multiple data sources, namely 
documentation, interviews, direct observations (Yin 1994). 
Sources of evident Strengths Weaknesses 
Documentation It can be reviewed 
repeatedly 
It contains detail of event 
It have broad coverage 
Irretrievability can be low 
Interviews It provides insightful 
information 
Bias due to poor construct 
questions 
Direct observations It covers event in real time It is time consuming. 
Table 7.6  Sources of evidence, their strengths and weaknesses (Yin 1994) 
 
Internal validity can ensure through pattern-matching logic. Trochim (1989) states that 
pattern matching compares empirically based pattern with the predicted one. If the 
patterns coincide, the results help strengths the internal validity. Yin (1994) has also 
stated that internal validity can be done by explanation-building about the case. 
Explanation building includes making initial theoretical statement or initial proposition 
about the behavior; compare the findings of initial case against such proposition.  
External validity is done by replication. This is done by multiple case studies so that 
either (1) predicts similar results (a literal replication) (2) produces contrasting results but 
for predictable reasons (a theoretical replication). 
 
7.4.2.3.3.2 Reliability 
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Case study protocol reminds what the case study is about. The case study protocol can 
also force the investigator to anticipate several problems so as to increase reliability (Yin 
1994). 
 
7.5 Chapter summary 
Research methodology used in this dissertation includes ethnography and action research.  
Methodological triangulation and data triangulation used is this dissertation to increase 
validity or credibility. As different research methods have their own merits and 
shortcoming, 3 research methods which include questionnaires, interview and case study 
were conducted. Statistical methods which include logistic regression, factor analysis and 
simple linear multiple regressions were employed to analyse the result of the 
questionnaire.  
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Chapter 8 Design of questionnaire and analysis of result 
 
8.1 Introduction 
A total of 120 questionnaires were sent by mail to construction companies randomly 
selected from the Builders’ Directory to avoid bias in selection. 42 questionnaires were 
collected over a period of 2 months. This chapter includes 1) design of the questionnaires, 
2) analysis and interpretation the results of questionnaires by logistic regression to find 
out factors accidents prone factor, 3) Factor analysis to find out the factors motivating 
people to work safely, 4) multiple regression to determine whether the safety 
management systems can effectively reduce accident rates, 5) find out the amount of 
money needed to spend for various safety measures. 
 
8.2 Objective of the questionnaire 
According to Lewin (2004) a questionnaire should have clear objectives and be structured 
logically into sections. There are 4 objectives of the questionnaire,  
1. To find out the factors which can lead to accident happen. 
2. To find out the safety motivators. 
3. To find out the whether the existence of particular safety measure can reduce the 
accident rate. 
4. To find out the cost of implementation of various safety measure. 
To achieve the above objective, the following statistical method is used for analyzing the 
results: 
1. Logistic regression is used for part 1 and 2.  
2. Factor analysis is used for part 3. 
3. Simple multiple regression is used for part 4. 
 97
Chapter 8 Design of questionnaire and analysis of result___________________________ 
4. Mean value of the cost of implementation is calculated.  
8.3 Design of questionnaire 
The design of questionnaire try to ensure that the data collected will be relevant and 
sufficient to answer the research questions as it is difficult to collect additional data after 
the questionnaires have been returned. Demographic data such as age appear at the 
beginning of the questionnaire because they can be answered easily and quickly (Lewin 
2004), filter questions are provided to ensure that respondents only answer relevant 
questions. There are altogether 4 parts in the questionnaire as shown in table 8.1. 
Questions design content  Question number 
Objective 1 Factors affecting safety performance           Part 1-2 
Human system  Demographic data                   
 
Part 1: Q1-4 
 
 Human error Part 2: Q1-5 
 Routine Part 2: Q6-7 
 Type A behaviour Part 2: Q8-11 
 Workers’ attitude Part 2: Q12 
Ergonomics Housekeeping Part 2: Q13 
 PPE Part 2: Q14-17 
Organizational management   Part 2: Q13-17 
  Part 2: Q18-24 
Objective 2 To find out the safety motivators 
 
Part 3 
Expectancy theory Part 3: Q1-2 
Maslow theory Part 3: Q3 
McGreqor theory Part 3: Q4-6 
Mayo Part 3: Q7 
Acquired needs Part 3: Q8 
Goal setting Part 3: Q9 
Herberg Part 3: Q10-14 
Objective 3 To find out the whether the existence of 
particular safety measure can reduce the accident rate  
 
Ojective 4 Amount of contract sum spend for the safety 
measure 
 
Part 4 
Accident rate of the company Part 3: Q 1-2 
Which safety measure implemented Part 3: Q3-23 (odd no) 
Percentage of contract sum spend Part 3: Q4-24 (even no) 
Table 8. 11 Questions design in the questionnaire 
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8.3.1 Closed end question 
Closed ended questions provide the frames of reference which guide the respondents’ 
replies (Williamson 2002). Highly structured closed questions are more suitable for large-
scale surveys, as they are quick for respondents to answer and are easy to code 
(McBurney and White 2004) analyse using statistical techniques, enabling comparisons to 
be made across groups. 5-point Likert scales in this questionnaire allow respondents to 
remain neutral. As even scales (4, 6 points) force respondents to indicate which aspect 
they favour.  
 
Though there is risk that respondents choose the middle-point scale without reading the 
questions in detail. Consultation of the pretest group construction practitioners and the 
results of the pretest questionnaire show that there is no evidence that people in favour of 
choosing the middle point scale (Neutral). They also consider the importance of the 
neutrality. Therefore, 5-point likert scale instead of even number of options is available. 
 
8.3.2 Open ended question 
Open-ended questions ask respondents to construct their own answers (Leary 2004). They 
are more suited to qualitative approaches allowing the respondent to give a free response 
in continuous text. They permit to answer more completedly and to reveal the resoning 
behind their answers (Lewin 2005). Using open-ended questions makes it more likely that 
the questionnaire will discover something not anticipated by its designers (Fowler 2002, 
McBurney and White 2004). They may describe more closely real views of respondents 
(Fowler 2002). Open-ended questions rather than closed questions can be more 
appropriate to elicit sensitive information. However, they are more difficult to code 
(categorize) and classify. In self-completion questionnaires, there should not be too many 
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open-ended questions as they are more time-consuming to complete and respondents need 
adequate space to give their answers. Questionnaires often have a combination of 
question types and collect data on facts, attitudes and beliefs. Closed questions were 
employed so that the respondents can perform more reliably the task of asking questions 
when alternatives were given (Fowler 2002). 
8.4 Pretest of the qustionanaire 
As Schwart (1996) mentions a key issue in questionnaire development is whether the 
participants’ understanding of each item validly matches what the researchers have in 
mind. Therefore, Brislin (1986) and Shen (1999) suggest doing pretests to check the 
questionnaire. There are several points to be examined during the pre-test by the author: 
1. Whether all items in the questionnaire were understandable 
2. Whether the choices under each item were reasonable and complete 
3. Whether the participants had any questions on the content of the questionnaire 
4. Whether the respondents might be prone to chose the middle one among the five 
point Likert-scale as a short cut (as there is some research which indicated that the 
respondents might be prone to choose the middle choice among the odd number of 
choice) 
Pretest 1 was done through sending e-mail to a group of 10 people. Among 5 of them 
were the safety officers or related discipline. Others were the construction practitioners. 
The respondents were asked to complete the questionnaires and were asked to give the 
feedback and comments on the questionnaire (see appendix 3). 
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8.5 Analysis of the results 
8.5.1 Demography of the participants 
The survey participants were mostly between 31 and 50 years old (fig 8.1) and making up 
55% of the total. There is only 1 participant who is over 60 years old and 6 paticipants 
who are between 21 and 30 years old. As seen from figure 8.2, over 80% people had 
completed primary education. Amongst them, nearly 50% have completed secondary 
education and the percentage of participants who have tertiary or above tertiary level are 
33% and 7% respectively. All of the participants were not migrants. Over 50% of the 
Respondents work in company with employee of 100-500. Participants who work in 
company with less than 50 and more than 50 were 22% and 8% respectively. Figure 8.4 
shows that there are overwhelming participants (81%) who had not come across any 
accidents throughout the past 12 months (figure 8.4) and among those who had accidents 
happen on them, the number of practicitioners who have come across once and twice are 
12% and 7% respectively.  
 
 
 
Figure 8. 2 age of participants                                   Figure 8. 3 Level of Education 
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Figure 8. 4 Size of company  Figure 8. 5 Number of accidents happen 
 
8.5.2 Factors affecting safety 
The table bellows provides a general idea on factors affecting accident. Take for instance, 
those workers who have accidents are younger age workers, low education group, more 
human error committed (question 1-5 in the questionnaire part 2 are grouped as human 
error factors). They are more likely to have smoking and/or drinking habit. Type A 
characteristics of human behaviour which include rapid speech, impatience, attempting to 
do 2 or more together are also studied in this questionnaire. The results indicated that 
people with type A characteristics are more accident prone. 
 
Accident happened over 
past 12 months 
No accident happened 
over past 12 months 
Explanation of data 
coding 
  Mean  SD Mean SD  
Age 2.9706 
 
 
 
 
1.3139 1.844 0.7173
1 = 21-30 years old 
2 = 31-40 years old 
3 = 41-50 years old 
4 = 51-60 years old 
5 = 61-70 years old 
Education 3.1176 0.7693 2.4443 0.9794
1 = Primary Education 
2 = Secondary 
3 = Tertiary 
4 = Above Tertiary 
Migrant 0 0 0 0
1 = Migrant 
0 = Non Migrant 
Size 2.466 1.008 3.1176 1.041
1 = No of employee <50 
2 = No of employee 50-
100 
3 = No of employee 100-
500 
4 = No of employee 
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>500 
Human Error 1.7353 0.4864 2.6939 1.1396
Drink 1.1765 0.387 1.6876 0.9595
Smoke 1.353 0.4851 3.5307 1.6106
Type A 1.7941 0.7944 3.5931 1.369
Luck 1.4412 0.6602 1.3728 0.5273
Housekeep 2.6176 0.7392 3.487 1.0319
PPE 2.0882 0.7121 1.891 0.3919
Tight 2.882 0.6403 3.593 1.0351
Subcontractor 3.7648 0.741 4.1369 1.2438
Communication 2.9412 0.7762 2.6107 0.9634
Safe message 3.5882 1.1313 2.0654 1.2341
Top safe 3.5588 1.1062 2.1514 1.264
I safe 3.4706 1.2848 4.0687 1.0771
Legislation 3.7647 1.372 3.7397 1.1923
 
 
 
 
1 = Strongly disagree 
2 = Disagree 
3 = Neutral 
4 = Agree 
5 = Strongly agree 
Table 8. 12 Mean score and S.D. of factors affecting accidents 
 
8.5.2.1 Logistic regression analysis of factor affecting accidents 
The above table gives a brief idea on the relationship between accident and several factors. 
However, each factor might have correlation between other factors, logistic regression 
with forward stepwise by SPSS is performed to eliminate the confusion caused by the 
other factors for further analysis and to find out the most important factors affecting 
safety. P-value and 95% confidence interval are used to check if the results are solely a 
matter of chance or not.  
 
The questionnaire is first checked the reliability by Cronbach’s alpha. As the value is 
0.880814 (Table 8.2), indicates that the reliability is good (Refer to table 6.1). The 
Hosmer and Lemeshow Test table provides a formal test for whether the predicted 
probabilities for a covariate match the observed probabilities. In our example, the p-value 
is large (1.000), indicating a good match1. The results of questionnaire are summarized as 
shown in the table 8.3.  
                                                 
1 A large p-value indicates a good match. A small p-value indicates a poor match, which tells you that you 
should look for some alternative ways to describe the relationship between this covariate and the outcome  
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Reliability Statistics   
Cronbach's 
Alpha 
N of 
Items 
-2 Log 
likelihood 
Cox & Snell R 
Square 
Nagelkerke R 
Square 
0.821214 28 .001(a) .622 1.000 
Table 8. 13 Reliability test and model summary of factors affecting accidents 
 
Chi-square df Sig. 
.001 8 1.000
Table 8. 14 Hosmer and Lemeshow Test of logitstic regression model of accident causes 
 
From table 8.4, we can see that there are many factors which contribute to construction 
accidents. A straight forward easy example is those who are between 21 and 30 is 1.024 
times (at Confidence Interval 1.00 to 1.012)  prone to accidents as compare to 61-70 years 
old and workers with lower education are more prone to accidents than those with higher 
education. Those who completed primary (odds ratio of 41.858) are more accident prone 
than those with have completed tertiary level of education. Those workers who are now 
working with in the company with number of employees less than 50 are 1.858 times 
more prone to accidents than those who employees greater than 500 employees. The 
chance of accidents was conspicuously for those who agree that with raid speech, attempt 
to do 2 or more things at one time (Type A behaviour). Respondents who strongly agree 
that poor housekeeping on site have distinctly higher chance of accidents (1.8 times) than 
those who disgree. Likewise, those who construe that there is tight schedule, high level of 
subcontracting are more prone to accidents. Participants who agree that their leaders can 
effectively convey safety message are less accident prone. 
  95.0% C.I.for EXP(B) 
  
Sig. 
  
Exp(B) 
  Lower Upper 
Age 
  
61-70 0.004    
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21-30 0.134 1.024 0.91 1.01
31-40 0.001 1.024 1.00 1.28
41-50 0.075 1.000 1.06 1.89
51-60 <0.001 1.000 .000 1.11
Education 
  
Above Tertiary 0.003    
  
Primary Education <0.001 1.858 1.000 1.34
  
Secondary  <0.001 1.858 .000 .34
  
Tertiary <0.001 1.000 .012 .39
Size of company 
  
No of employee over 500 1.000    
  
No of employee between 100-
500 
0.080 1.000 0.01 1.79
  
No of employee between 50-
100 
1.040 1.005 1.21 1.27
  
No of employee less than 50 0.447 1.858 1.14 1.24
Human error 
Human error (SD) 1.000    
  
Humanerror(D) 1.000 1.000 1.20 1.45
  
Humanerror(N) .995 1.024 1.09 1.44
Humanerror(A) 
 .995 1.024 1.22 1.66
  
Humanerror(SA) 1.000 1.200 .000 .
Smoke during working hour 
Smoke 1.000  
Smoke(D) <0.001 1.000 1.60 1.79
Smoke(N) .985 1.000 1.69 2.64
Smoke(A) <0.001 1.480 1.60 1.79
Smoke(SA) .985 1.480 1.69 2.64
Type A characteristics 
  
TypeA <0.001    
  
TypeA(D) <0.001 1.000 1.55 1.78
  
TypeA(N) <0.001 1.000 1.42 1.54
  
TypeA(A) .545 1.758 1.63 1.86
TypeA(SA) .545 1.858 1.43 1.76
Poor housekeeping on working site 
  
Hsekeep 1.000    
  
Hsekeep(N) 1.000 1.000 1.34 1.66
  
Hsekeep(A) 1.000 1.400 1.50 1.76
  
Hsekeep(SA) 1.000 1.800 1.67 1.86
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Tight work schedule 
  
Tight <0.001    
  
Tight(N) . <0.001 1.000 1.00 2.00
  
Tight(A) <0.001 1.200 0.99 1.22
  
Tight(SA) <0.001 1.300 0.99 1.22
High level of subcontractor 
  
Subcontractor <0.001  
  
Subcontractor(A) . <0.001 1.858 1.12 1.47
  
Subcontractor(SA) . <0.001 1.858 1.16 1.64
Leaders in company can effectively convey safety message to workers 
  
Safemess (SA) .050    
  
Safemess(A) .052 1.020 1.71 1.82
  
Safemess(N) .046 1.100 1.90 2.74
Safemess(D) 
 . <0.001 1.210 1.84 1.99
I concern safety matters. 
  
Isafe (A) 1.000   
  
Isafe(SA) 1.000 1.000 1.58 1.95
Table 8.15 Logistic regression results of factors affecting construction accidents 
 
8.5.4 Factors of safety motivation 
This part is first analysis with the reliability test which is to the test the internal reliability. 
As the Crobach's Alpha is 0.880814, it indicates that it’s reliability is good. 
Reliability Statistics 
Cronbach's 
Alpha 
N of 
Items 
0.880814 14 
Table 8.16 Reliability test for part 3 of questionnaire 
 
Mean score and S.D. of each factor is also found (see table 8.6). The mean scores of the 
14 factors are greater than 2.5 on a 5-point likert scale, this indicates that all the 14 factors 
are considered to be important factors which motivates people to work safely. The close 
range does make the interpretation of the result difficult as even a small score would 
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cause a noticeable variation in ranking. Therefore the 14 factors were investigated by 
means of Principal component factors analysis (PCFA) as suggested by Cheung et al 
(2004).  
Motivation factor Supporting Theory of motivation Mean SD Ranking 
Bonus McGreqor 4.5476 0.50376 1 
Beha 2 Expectancy 4.1429 0.92582 2 
Award McGreqor 3.8571 0.75131 3 
Penal McGreqor 3.8571 0.56618 5 
Power Acquired needs 3.8095 1.10956 6 
Achieve Herberg/acquired needs 3.7857 0.78198 7 
Recognition Herberg 3.7619 0.61721 8 
Advancement Herberg 3.7381 0.79815 9 
Outcome3 Expectancy 3.6667 1.09693 10 
Peers4 Herberg 3.6429 0.65598 11 
Prior5 Maslow 3.5952 1.06059 12 
Wkcon Herberg 3.5 0.96903 13 
Wkgp6 Mayo 3.1048 1.12747 14 
Goalacc7 Locke 2.8571 0.75131 4 
Table 8.17 Mean score and S.D. of motivation factors 
 
The suitability of the data set for PCFA was firstly investigated. In this aspect, the sample 
data is deemed to be supported by the result from Bartlett's Test of Spericity (with 
significance level of 0.0000) and Kaiser-Meyer-Olkin Measure of Sampling Adequacy at 
0.638 which is greater than 0.5 as adequate as shown in table 8.8.  
 
                                                 
2 The motivation factor is safety behavior achieves desired level of safety performance. 
3 The motivation factor is safety work outcomes. 
4 The motivation factor is relationship with peers. 
5 The motivation factor is priority of safety need compare to other needs such as salary. 
6 The motivation factor is workers in the group can affect safety behaviour. 
7 The motivation factor is safety goals’ acceptance by individual. 
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Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 
.638
Approx. Chi-Square 783.215
df 91
Bartlett's Test of 
Sphericity 
Sig. .000
Table 8.18 KMO and Bartlett's Test for suitability of factor analysis 
 
Four factors are yield after VARIMAX rotation and these together explain 83.334% of 
total variance as shown in table 8.9. 
 
Eight factors of motivation are extracted as factor 1 and they are bonus, penalty, awards, 
power, achievement, recognition, advancement, work conditions. All these factors are 
related to recognition of the workers safety behaviour. Therefore the factors are named as 
Recognition of the workers safety behaviour. 
 
Factor 2 is consisted of Safety behavior achieves desired level of safety performance, 
safety work outcomes and the priority of safety need. All the 3 factors concerned the 
safety concept of workers. Therefore factor 2 is named as the safety concept of workers. 
 
Factor 3 consists of 2 factors and they are workers in the group and relationships with 
peers. The 2 factor relates to human relation. Therefore factor 3 is renamed as the human 
relationship.  
 
The last factor is goal acceptance of safety by individuals. 
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 Component 
  1 2 3 4 
Goalacc -.114 .039 -.088 .936
Wkgp -.020 .137 .873 -.184
Relat .220 -.179 .684 .548
Prior -.025 .826 -.071 .156
Beha .283 .586 .528 -.026
Outcome .183 .886 .093 -.155
Bonus .875 .117 -.406 -.122
Penal .781 -.220 .303 -.351
Award .920 .207 .126 -.047
Power .822 .196 .258 -.089
Achieve .873 .035 -.372 .001
Reco .840 .165 .115 .225
Advance .816 .328 .192 -.064
Wkcon .865 -.188 .120 .023
% Variance 42.531 15.551 14.808 10.444
Extraction Method: Principal Component Analysis.  
 Rotation Method: Varimax with Kaiser Normalization. 
a  Rotation converged in 6 iterations. 
Table 8. 19 Results of factor analysis 
 
To assist management in identifying the factors of motivation, ranking the effects of these 
factors was conducted. This was achieved by computing the factor score using the 
formula as advocated by Cheung et al.: 
      n 
Fi=∑  Aij / n 
      j=1  
Where Fi is the factor score, Aij is the mean score of the jth factor of safety motivation. 
Factor 1= 3.1048(workers in work group) + 3.6429 (relationship with peers)/2 =  
3.3739. 
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Factor Factor score Ranking 
Recognition of the workers 
safety behaviour 
3.8571 1 
safety concept of workers 3.8016 2 
Human relationship 3.3739 3 
Goal acceptance 2.8571 4 
Table 8. 20 Factor score ranking of safety motivation 
 
The results indicate that recognition of safety behaviours by means of awards etc and 
safety concept are good motivation for workers to work safely. Human relationship and 
goal acceptance are less important safety factor of motivation. 
 
8.4.5 Implemetation of various safety measures 
Part 4 of the questionnaire aims at finding out the whether the safety measure can 
effectively reduce number of accident rate. As the cost of the accident can lead to very 
high costs of compensation, this research can provide some information for those 
contractors.  
 
Among the 28 companies, there are 5 companies which have not no estimation on the 
percentage of contract sum spent on the various safety measure. As shoen in figure , there 
are no companies which are implementing the TQM or BBS based safety management 
system. All of the companies have provided safety training as it is required in the Laws of 
Hong Kong. More than half of the half of the respondents construe that they have 
implemented ISAS.  
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Figure 8. 6Number of companies implements various safety measure 
 
8.5.4 Effectiveness of various safety measure in reducing accident rate 
Dummy variable of 0 represents no such kind of safety measure is used whereas 1 
represents such kind of safety measure is implemented in the companies. Results of 
multiple regression by SPSS below aims to test whether the implementation can 
effectively reduce the accident rate. The following equation is derived from the regression 
analysis (as shown in table 8.11). 
 
Accident = -0.34499 ISAS-0.60613 OHSAS -0.02373 SSSPS-0.12169 PFSS+ 0.000157  
SSC -0.05905 SE-0.21059ST-0.51653SP 
 
From the equation, all except site safety cycle are negatively correlated with the accident 
rate. It indicates that all except site safety cycle can effectively reduce the accident rate. 
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The effectiveness of safety measure model with Adjusted R square of 0.82767 indicates 
that the model has a desirable goodness of fit and validity.  Durbin-Watson is close to 2 
indicates that the likelihood of autocorrelation is low (Table 8.12).  
 
 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
95% Confidence Interval for 
B 
 
 B 
Std. 
Error 
Beta   Tolerance VIF  
Constant 60.80591 9.764833  6.22703 9.2E-06     
ISAS -16.2726 5.551652 -0.34499 -2.93113 0.009326 0.491393 2.035032  
OHSAS -28.6749 8.16452 -0.60613 -3.51213 0.002673 0.228554 4.375329
SSSPS -2.10059 9.130976 -0.02373 -0.23005 0.820798 0.639564 1.563564
PFSS -5.75679 5.274717 -0.12169 -1.09139 0.290327 0.547586 1.826198
SSC 0.007589 7.079739 0.000157 0.001072 0.999157 0.319158 3.133247
SE -2.92751 7.155582 -0.05905 -0.40912 0.687558 0.326722 3.060706
ST -13.7654 9.584188 -0.21059 -1.43627 0.169074 0.316641 3.158155
SP -25.0397 6.534303 -0.51653 -3.83204 0.001335 0.374663 2.669062
Dependent Variable: ACCI       
Table 8.21 Regression analysis showing effectiveness of safety measures 
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Model 
Summary(b) 
   
Change 
Statistics 
  
R R Square 
Adjusted 
R Square
Std. Error of 
the 
Estimate 
R Square 
Change 
F Change 
Durbin- 
Watson 
0.93222 0.86903 0.82767 9.98411
0.8690
3 
21.01241 1.879618
Table 8. 22 Goodness of fit of regression model 
 
8.5.5 Cost of various safety measures 
The table bellows shows the cost of implementation of various safety measures. Safety 
training costs the largest percentage of contract sum follows by pay for safety8. ISAS, 
OHSAS, safety education and promotion costs the company about 0.01 of the safety costs. 
On average, companies spent 2.05% on various safety measure.  
Safety measure 
Mean value of percentage 
contract sum spent SD 
Independent Safety Audit System 0.0144 0.01188
OHSAS 18001 0.0110 0.483477
Pay For Safety System 0.02 0
Site Safety Cycle 0.0177 0.0044
Safety Education (apart from Green 
Card course) 0.011 0.470484
Safety Training 0.1309 0.18458
Safety Promotion 0.01 0.18233
Table 8. 23 Cost of implementation of various safety measures
                                                 
8 Note: In most of the government contract, Pay for safety includes the cost of  site safety cycle, safety 
training, toolbox talk etc (As shown in appendix  ) 
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8.6 Conclusion 
Logistic regression results from part 1 and 2 of the questionnaires indicate that human 
factor and organizational management factors are the main factors which affect the safety 
of construction practitioners. The results of the questionnaire shows that workers who are 
young, low educated with smoking habit and for those who agree that with raid speech, 
attempt to do 2 or more things at one time (Type A behaviour) have distinctly higher 
chance of accidents than those who disgree. Likewise, those who construe that there is 
tight schedule, high level of subcontracting are more prone to accidents. Participants who 
agree that their leaders can effectively convey safety message are less accident prone. 
 
Factor analysis results of part 3 of questionnaires indicate that there are 4 factors of safety 
motivation. They are recognition of safety behaviour, goal acceptance of safety by 
individuals, human relation and safety concept of workers. 
 
Simple multiple regression results from part 4 of the questionnaires indicate that all 
except the Site Safety Cycle can effectively reduced the accident rates. Companies spent 
around 2% of percentage contract sum as safety measure. They spent the largest amount 
on safety training which accounts for 0.13% on average and the least amount on safety 
promotion. 
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Chapter 9 Interview 
 
9.1 Introduction  
Questionnaires provide the basic information on the causes of accidents, factor of safety 
motivation. However, scales may force a particular response, may not include all possible 
options and do not always allow for additional comments (Lewin 2005). As answers to 
questionnaires are probably restricted to a few options only in the case of closed question 
type surveys, which sometimes may not be able to reflect the views and opinions of the 
respondents completely, interviews provide a chance for them to explain and enrich their 
answers. Information collected from interview can also strengthen the validity of the 
result of information collected from questionnaires. 
 
9.2 Objectives of interview 
1. To have a general idea on causes of accidents and factors of safety motivation. 
2. Costs of accidents in Hong Kong construction site (possible savings of safety 
measures) the costs of various safety measure 
3. Effectiveness in reducing/eliminating the root causes of accidents 
4. Effectiveness in enhancing safety motivation 
5. Pros and cons of various safety measure 
6. Factors affecting the effectiveness of safety measure 
7. Recommendation to improve effectiveness of safety measure 
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9.3 Causes of construction accidents 
Understanding the fact that most of the workers might not be well educated, 5 
construction workers are invited for the interview. Middle management of contractor and 
safety officers, client was invited as well.  
 
9.3.1 Foremen and workers’ point of view: human factor 
Most of the interviewees who are currently working on site agree that human factors are 
one of the roots of accidents. Workers’ negligence, careless, inadequate knowledge etc 
greatly increase the chances of accidents. All the workers agree that human error is the 
major root causes of accidents. Mr. Wong, who is now working as a foreman in Gammon, 
also agrees that human error is the major causes of accidents.  
 
9.3.2 Middle management point of view: poor management 
Nevertheless, people who are now working as a middle management have different point 
of view of the root cause of accident. Though they do admit that accidents are partly due 
to human mistakes, site management is the major factor. Mr. Chong, the safety officer of 
Hien Lee Engineering Co. Ltd, points out that most of the accidents can be prevented if 
there is good safety management. Mr. Yung, senior quantity surveyors of Housing 
Authority even concludes that underlying causes of accidents are poor management on 
site: 
 
Poor site management? poor site program? increase pressure of the workers? workers 
take short cut? accidents happen. 
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A common problem that exits in the construction site in Hong Kong is poor time 
management. Whilst there may be only a few workers wok on site in some period of time, 
others time slots might there be 200 people working together on site. Mr. Yung points out 
that in some cases he handled, there might be some workers who are testing the electrical 
wires while the painters were painting next to those electrical works. Such poor site 
management increases site accidents. 
 
9.3.3 Client’s point of view: lack of Site safety supervision 
From client’s point of view, site safety inspection is the most important. Mr. Yeung, 
former safety advisor at TDD recalled that all the accidents usually happen at the time 
when the work nearly finishes, the site safety supervision reduces. One of the cases 
occurs in 2004 in Sha Tin. The project has nearly comes to the end and there were only 
about 10 workers still on site, there has been no more site supervision since March. 
Unfortunately, thunder hit 3 site staffs who were in shelter, while 2 men passed away and 
the woman was hurt.  
 
9.3.4 Other causes of accidents 
Mr Li points out that poor communication, design defect and work complexity are the 
major causes of accidents. 
 
9.3.5 People work at different level view accident causes differently 
After doing interview, the author recognizes that from employer’s point of view the 
causes of accidents are mainly the result of lack of safety investigation. From the middle 
management point of view the main accidents cause is poor management. However, from 
workers’ point of view, the major cause of accident is human error. While which safety 
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management system used is chosen by employer and implemented by middle 
management, the workers are those who have higher chance in accidents. Yet these 
people have a different view points on causes of accidents. 
 
9.4 Motivation of safety 
9.4.1 Contractor’s motivation on working safely 
From company’s point of view, tendering opportunity is the utmost important. In case the 
chance of obtaining the bid is lower because of poor safety record, companies will put 
more resources on safety.  
 
9.4.2 Middle management’s motivation on working safely 
From middle management point of view, intrinsic factors generally override extrinsic 
factors. Mr. Yung thinks that people are motivated to work safely because they can 
foresee the result of not working safely. Though working team’s culture might affect their 
safety motivation, most of the interviewee does not agree that penalties, awards, safety 
promotion etc can motivate them.  
 
9.4.3 Workers and foramen’s motivation on working safely 
However, from workers and foreman’s point of view, cash award is the best motivation of 
safety. They do agree that there some workers who do unsafe work on site. In the light of 
this, both workers and foremen suggest penalty is also a good measure in increasing the 
safety awareness.  
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9.5 Costs of accidents/possible benefits of safety measure 
All of the safety officers agree that there a huge costs involved if there is accidents 
happen. Mr. C.S. Lam, safety manager of Yau Lee considers the costs involved include 
the costs of replacement of the injured workers. The problem becomes much more serious 
when the workers’ job is so specialize that one cannot easily find somebody to replace 
him. There is also time costs involved in the  problem becomes more serious when the 
accident is fatal, safety officer need to submit the report of accident investigation and 
suggests ways of improvement. Work concerning the accidents also need to stop until a 
satisfy report is produced. If this work is on the critical path, subsequent delay can also 
lead to the deduction of liquidated damages. Though the insurance companies will 
provide pay part or all of the employee compensation, loss and expense incur in accidents, 
the accident records of the contractor will lead to a higher insurance premium. 
Companies’ reputation will be affected which directly affect the tendering opportunities. 
Mr. Li. Accidents cost include replacement costs, adverse report, delay, affect tender 
opportunities, reputation doing reports, insurance premier increases, report the accidents 
to relevant department 
 
In case of accidents happen, the insurance may not cover all the loss and expense. The 
company also needs to find some people for replacement. In case of serious accidents 
happens, representatives of Labor Department need investigate the accidents and the 
construction site need to suspend for a period of time to do the investigation. In some 
serious accident cases, the suspension may also lead to deduction of liquidated damages. 
The suspension will release until improvement plan, report of accidents etc are submitted. 
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Mr. Ho comments that in 2003, there was circular where in case of fatal accidents, 
contractors need to bear the responsibilities. There is one possibility that there will be 
mandatory suspension of tendering period. In case of serious case, the panel can stop the 
contractor for submitting bid a period of time. Though the big company can still survive, 
small companies might be closed because of these accidents. This panel applies not only 
to public companies but also private firm.  
 
 
If the safety measures can effectively reduce the probability of having accidents, the 
above costs of accidents will be saved and all these become the benefits of safety 
measures. 
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9.6 Effectiveness of various safety measures 
9.6.1 Independent safety audit system (ISAS) 
According to Mr. Li, under ISAS, the client’s resident engineer chooses 3 auditors from 
the list of auditors available. Then the list will be sent to the contractor. As this auditor 
should not have interests with those contractors, they can act as police check if there is 
something wrong in safety problem.  
 
According to Mr. Young, in 1996, the auditors are required to do audit on site every 3 
months. Actual practice is that the contractor will normally ask some of the 3 auditors’ 
background and normally choose the one that is less straight. 
 
9.6.1.1 Implementation costs 
In order to match the requirement of the auditor, safety planning, safety training and 
promotion are required. The costs include documentation, purchasing personal protective 
equipment, holding toolbox talk etc.  
 
9.6.1.2 Effectiveness in reducing / eliminating the accident root causes 
As most of the accidents causes are the result of human error. Mr. Sin, Safety Manager of 
Gammon Construction Ltd, comments that ISAS can reduce the causes of accidents by 
auditor’s constant investigation. Besides, when company implements toolbox, it can 
increase workers’ safety awareness and safety knowledge. Mr. Li further points out that 
ISAS can increase contractor’s safety awareness provide more site safety inspection as 
they want to prevent any adverse report. 
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However, Mr Sin points out that as the penalty is designed to penalize the company rather 
those workers who perform badly in safety, ISAS might not be a good safety motivation 
for workers to work safely (Content of ISAS is attached in appendix 4). 
 
9.6.1.3 Effectiveness in enhancing safety motivation 
Besides, Mr Ho comments that from contractor’s perspective requesting their own 
officers to do something related to safety is not an easy task. By means of external auditor 
the captioned problem can be minimized. Mr Yeung mentions that in case the internal 
score is less then 70% at particular question, there will be adverse report. Therefore, this 
safety system can effectively increase the motivation of providing adequate and sufficient 
equipment and training etc. 
 
9.6.1.4 Pros and cons of ISAS 
Mr. Li, safety manager of MBH points out that the content of audit is not very clear, it 
leave room for auditor to interpret the requirements of safety. As a matter of fact, 
different auditors have different interpretation. Take for instance, question 14.2.4.8 which 
asks about adequate lighting, the word adequate is quite subjective. Similar problems can 
be found in question 14.4.3.5 which asked about whether site has been effectively 
screened (Appendix 4). Mr. Ho agrees and said he had an experience when there was 
once a safety auditor gives 0 marks to both the item of site safety and environmental 
committee. The committee that his company set up is the same in reality as the 
requirement of the ISAS, however, his company was awarded 0 marks because of the 
terminology. Though he successfully appeals, but it had caused much trouble. 
 
. 
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It shows that the effectiveness of the system greatly depends on the implementation of 
site staff. The attitude of safety advisor and site staff can affect the successfulness of 
ISAS.  
 
Most of the interviwees agrees that ISAS can effectively reduce the accident rate in most 
sites by external auditor. Moreover, asking the workers to do something extra is difficult, 
the presence of external auditor allows safety officer to impose the order in doing safety 
matter. However, Mr. Young, former safety advisor of TDD points out there are still 
some exceptional case where ISAS is implemented the site accident rate is still very high 
and some fatal accidents also occur. 
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9.6.2 OHSAS 18001 
According to Mr. Lam, safety officer of Barbican construction company Ltd, OHSAS 
18001 is a European standard mainly work through risk management. Companies usually 
implement ISO 90019 and ISO 1400110 before they implements OHSAS 18001. Mr. Lam, 
comments that 18001 is similar to BS 8800 which stresses the importance of Plan-do-
check-act. 
 
Safety officer will refer to those method statements to do the risk assessment. He will 
estimate the likelihood rating and consequence. The 2 figures obtained are then multiplied 
for calculating the likelihood rate.  
 
Likelihood rating 
Level Likelihood 
rating 
Prob. 
Value
Description Individual Failure Mode 
A 5 10-1 Frequent Likely to occur frequently 
B 4 10-2 Probable Will occur several times in 
the life of an item 
C 3 10-3 Occasional Likely to occur some time in 
life of an item 
D 2 10-4 Remote Unlikely but possible to 
occur some in life 
Probability 
E 1 10-5 Improbable So unlikely that occurrence 
may not be experienced 
 
                                                 
9 ISO 9001 generate integrated management system (IMS)  
10 ISO 14001 concern environmental policy 
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Consequence:  
Category Consequence Degree Description 
A 5 10-1 Functional failure of part of 
machine or process – no potential 
injury 
B 4 10-2 Failure will probably occur without 
major damage to system or serious 
injury 
C 3 10-3 Major damage to system and/or 
serious injury 
Probability 
D 2 10-4 Failure causes complete system loss 
and/or potential or fatal injury 
 
Likelihood rate:  
 
5    High Risk 
4     
3     
2     
1 Low risk    
 1 2 3 4 
 
In case of the degree of risk is in between 15-20, the safety officer need to review the 
work procedure immediately, appropriate safety measures are required to reduce the risk 
to low level. Supervision by competent person is required. 
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In case of the degree of risk is in between 5-14, the safety officer needs to review the 
work procedure within the reasonable time. Safety officer needs to formulate safety 
measures to reduce the risk to low level. 
 
In case of the degree of risk within the range 1-4, workers need to follow in-house safety 
rules and statutory requirements. 
 
Nevertheless, if the control measures are unable to reduce the risk to low level, the 
method statement shall be reviewed by the engineer. There should be re-assessment of 
risk according to the revised method statement and procedures (example is attached in 
appendix 5). 
 
 
9.6.2.1 Implementation costs 
The major cost involved is the cost of setting up the system, documentation and the time 
cost of the safety officer in doing estimation of risks, documentation etc. Though the 
initial set up cost is high, the marginal cost for each additional worker is neglible.  
 
9.6.2.2 Effectiveness in reducing / eliminating the accident root causes  
OHSAS involves a pre-estimate of risk and therefore suitable training and education can 
be provided before the workers start working. Therefore, safety knowledge increases. Mr. 
Ho points out that the accident rate reduces as OHSAS build up a framework. Mr. Lam 
comments that OHSAS though in short term, the effectiveness can not be recognized, and 
it is a useful tool in building up the safety culture in long term. Workers who work in site 
A and learn the safety culture there. If all the sites in Hong Kong implement OHSAS, the 
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safety culture can be consolidated. Mr. Lam comments that when the planning is good, 
then the safety management will perform better 
 
9.6.2.3 Effectiveness in enhancing safety behavior motivation 
As OHSAS safety officer needs to pre-estimation of risk involves and provides safety 
advice before risky work started, workers might become more alert to the safety issue and 
concept. Thus, the safety motivation of workers is enhanced. 
 
9.6.2.4 Pros and cons of OHSAS 18001 
Though most of the interviewees agree that OHSAS can improve safety performance by 
planning beforehand, Mr. Lam points out that as consequences and probabilities rely on 
past experiences, the prediction is subjective. Unlike the implementation of OHSAS 
18001 in the factory where the works are standard and the potential hazards can be 
analyzed by previous statistics, site condition varies each site. Different sites have their 
own characteristics. Different construction project can affect human behavior. Besides, 
the mobility of sites workers is very large. 
 
However, in the light of tight construction schedule the risk assessment might be appear 
on the paper only without the actual implementation. Take for instance worker do 
procedure A, but the safety officer has not yet completed the risk assessment and 
therefore no related courses etc are provided beforehand 
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9.6.3 Pay for safety System (PFSS) 
In the past, when there is no pay for safety, contractors will not invest on safety. Only the 
price of materials and labors are included in Bills of Quantities.  
 
9.6.3.1 Implementation costs  
Unlike the other safety measures, the main contractors are paid for their contribution in 
safety. Bills of quantities attached in appendix 7 are a typical pay for safety contract in 
the public sector (PFSS is not common in the private sector, the only site as far as the 
safety officers know is Pacific Place Phase 3). Contractors, of course need to spend 
money for implementing safety plan, organizing toolbox talk, etc. However, contractors 
can receive the money from their clients. Administrative of the scheme including time 
cost is also involved. 
 
9.6.3.2 Effectiveness in reducing / eliminating the accident root causes 
Safety training and education as an items include in the Bills of Quantity act as a drive for 
contractor to provide workers with adequate safety knowledge. This can reduce the 
problems of accidents due to inadequate safety knowledge. 
 
9.6.3.3 Effectiveness in enhancing safety behavior motivation 
From contractor’s point of view, Mr. Li thinks that as client give money to contractor for 
doing safety measures; contractor will do more safety measures. Mr. Young agree PFSS 
is cost effective, as otherwise the contractor won’t invest in safety. 
 
In the past when no money is allocated on safety item, contractor might not pay attention 
to safety. Mr. Lam thinks that it can increase the safety awareness and therefore reduce 
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the chances of accidents. Mr. Ho thinks that in order to implement some safety measures, 
resources such as money are required. PFSS allocates money to safety inspection. This 
provides safety motivation and safety incentives to the contractors. 
 
Client’s point of view is diverging. Mr. Yung thinks that PFSS are only indirect method 
in accident rates reduction. According to his observation, nearly all the contractors can 
get 100% contract sum (this might be due to the fact that most of the contractors who 
obtain the bid are large companies where the accident rates are lower compare to small 
companies). Mr. Young, however, thinks that if there is no such PFSS, contractor will not 
pay money for safety. There are only material and labor price in the past, there is no 
single item in any contract concerning safety. Not to say the contractors will invest on 
safety measure. In case the contractors do not act according to the requirement 
contractually, contractor gets no money for PFSS item. Site walk accompany by the site 
staff and safety officer do alarm those do not act according to PFSS requirements.   
 
9.6.3.4 Pros and cons of PFSS 
Frankly, most of the interviewee agrees that they will not invest much on safety if there is 
no PFSS. This can be proved by the fact that most of the private job does not implement 
any extra safety measure as required by law (See case study 3). However, from Mr. Li’s 
point of view, take the requirement of 70% attendance for doing exercise in the morning 
as an example; it is nearly impossible for large site area (See case study 2). Moreover, 
only the main contractor receives money for safety from clients, the sub-contractors do 
not, in case of safety measure, the sub-contractors may not be corporative and there 
motivation of participation is very low.  
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9.6.4 Site Safety Cycle (SSC) 
9.6.4.1 Implementation costs 
The major costs are administrative costs in implementation, time costs involves in site 
walks accompanied by safety officers, writing records etc. 
 
9.6.4.2 Effectiveness in reducing / eliminating the accident root causes  
Mr. Lam comments that SSC can increase the communication of the workers by having 
morning assembly and briefing. The problem of not enough site area of having assembly 
can be solved by site design. Mr. Li points out that it is good time for the safety officer to 
tell the workers where there will be induction talk etc during morning. The morning 
exercise from Mr. Young’s point of view can reduce the danger of twisting man’s limbs 
etc. Hazard identify can also inform the workers in the morning before they start to do 
their work. SSC is particularly useful for building work where there are only 2 exits.  
 
9.6.4.3 Effectiveness in enhancing safety behavior motivation  
Morning assembly provides a golden chance for the safety officer to convey safety 
message. As a worker with more knowledge of safety concept is also a safety motivation 
factor, SSC can enhance safety motivation. 
 
9.6.4.4 Pros and cons of SSC 
All of the interviewee agrees that SSC can be implemented effectively given that it is a 
small site with limited site entrances. According to Mr. Lam, SSC cannot be implemented 
in different feature as the area of site is too large that workers enter the site not only at 
different time but also at different entrances (See case study 2). Mr. Li and Mr. Lam 
points out that there are difficulties in implementation in Hong Kong. Not all the 
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construction workers start their work at the same time, some might go to work early in the 
morning, while some might come to work in the afternoon from another sites. Mr. Li 
father stresses that even the workers are employed by the main contractor, workers have 
different time slots, and i.e. they come to work at different time. Besides, Hong Kong 
people are unlike those Japanese workers which follow their rules straightly, Hong Kong 
workers might not attend the morning exercise session and walk straight to their site. Mr. 
Young agrees. As safety officer, Mr. Li said that he does not have such power to persuade 
the workers to come to the morning exercise section. It only adds much workload on 
safety officers. As the contractors can only get the payment for SSC only if there is 70% 
attendance, it is not uncommon that the contractors cannot get the money. 
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9.6.5 Safety Training (ST) 
Most of the companies provide induction training in Hong Kong. The major merit of 
induction training was that it can increase new workers’ safety awareness. These training 
stress the particular area that one need to be aware of. 
 
The major demerit is that, this kind of courses might not be useful to those whom have 
worked on site for many years. Construction works are rather routine. For those who are 
specialized on making scaldfolding, their jobs are quite similar in very construction 
working sites. Besides, these courses require sufficient number of workers to open a class, 
there might be new member every day on site. Therefore, these causes might not be use. 
 
9.6.5.1 Implementation costs  
It all depends on what kind of job training. For most of the cases, the experienced workers 
will show how to do the job to the new comers. There might also be some sites where the 
site area is large enough to establish the safety training models for working at height, 
working under concealed area etc (See Case study 1). While the latter case involves a 
comparatively higher cost, the cost of the former case is much cheaper. 
 
9.6.5.2 Effectiveness in reducing / eliminating the accident root causes  
As human error is also one of the major causes of accidents, most of the interviewee 
agrees that good quality training can help reduce the accidents caused by lack of safety 
knowledge. 
 
9.6.5.3 Effectiveness in enhancing safety behavior motivation  
 132
Chapter 9 Interview________________________________________________________ 
During safety training, the workers are also taught about the consequence of not 
following the safety procedure. Knowing the result of not following the safety procedure, 
safety motivation increases.  
 
9.6.5.4 Pros and cons of ST 
Most of the interviewees agree that safety training can increase the safety awareness of 
workers. Mr. Yung comments that most of the workers are not fresh graduate. The work 
in construction site generally is routine. Only some specific work, e.g. work under water, 
the presence of induction training can help in reducing the probabilities of accidents. 
However, Mr. Sin thinks that through training, workers remember the safety measure 
easily. 
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9.6.6 Safety Education (SE) 
All construction practitioners are required to attend the Green Card courses. Some 
companies might also provide some education courses for workers.  
 
9.6.6.1 Implementation costs 
Costs of implementation of Green card training course and safety education are mainly 
the costs of the instructors and the course material. Marginal costs for each workers are 
very low. 
 
9.6.6.2 Effectiveness in reducing / eliminating the accident root causes 
Mr. Sin thinks that safety education can decrease the accident. When workers listen more, 
they remember the safety concept. Green card courses, construction workers require 
obtaining their Green card and they need to renew the Green card every 2 years. These 
courses can increase their common knowledge. However, they are not very effective in 
reduction of construction accidents. This is because the knowledge transmitted to workers 
are too general. Some construction workers also admit that they do not understand and 
have no intention to understand the lesson. The major reason is that they know the 
lecturer will give them tips after the whole day lesson for doing the test. The author has 
also asked one of the courses officers about when people will get the Green Card; she 
replied the card will be distributed right after the lesson. The author has also been to that 
center and discovers that there are NO people who cannot get the card after training for 
both fresh member and member who would like to obtain a renewal. 
 
Mr. Chong thinks that some of the safety courses provided by the contractor might be 
more job specific, however, the effectiveness is very depends on the content of the 
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courses. Mr. Ho has pointed out that even the Hong Kong people are educated for no to 
cross the road when red light is on; people still cross the road when the red light is on. Mr. 
Wong, foreman of Gammon, however, does think that the safety education can effectively 
increase the safety knowledge and hence reduce the human error. 
 
One must not neglect, however, the external benefit of the construction safety courses. 
When one worker has learnt the particular knowledge on one of the sites, he might only 
understand or learnt very little. Nevertheless, as suggested by Raff et al (2004), certain 
synapses undergo longer lasting increase in their effectiveness when they are heavily used. 
Similar concept applies here is that when the workers attend similar lessons again, his 
memory is refreshed and the safety knowledge becomes long term memory. 
 
9.6.6.3 Effectiveness in enhancing safety behavior motivation 
Similar to 9.6.5.3 
 
9.6.6.4 Pros and cons of SE 
There might be problems in arranging the safety courses if the number of workers who 
need to attend the course is not adequate. The qualification of Green card training is too 
easy to get. Generally speaking, interviewees do think that safety knowledge can increase 
if the workers can pay attention during the courses.  
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9.6.7 Safety Promotion 
Generally speaking, some companies might produce their own posters. Competition, 
games stall is also used for promoting the safety message to construction practitioners. 
 
9.6.7.1 Implementation costs 
The costs depend on which type of safety promotion is used. Labor Department has 
provided a lot of free posters which allows safety officers to put to their construction site. 
Even if the cash award scheme is used, the amount of award is also legible as compare to 
the contract sum. 
 
9.6.7.2 Effectiveness in reducing/eliminating the root causes of accidents 
All the interviewee agrees that safety promotion can increase the incentive and enhance 
safety awareness for working safely. It might also improve the safety concept. 
 
9.6.7.3 Effectiveness in enhancing safety motivation 
Workers, foreman and safety officers do agree that safety promotion by having cash 
award to workers perform well in safety aspect can surely increase the workers’ safety 
awareness. They also agree that there should also be some penalties if the workers on site 
still perform badly after the awards system implemented.  Mr. Young recalls there was 
once a best foreman competition, the foreman is very enthusiastic in safety supervision 
and his workers have high safety awareness.  
 
9.6.7.4 Pros and cons of SP 
Mr. Sin thinks that safety promotion such as poster can increase workers’ safety 
awareness though the effectiveness of poster is uncertain, it is better than none.  Safety 
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awards, however, might increase the safety awareness of both the workers and safety 
supervisor provided that the award is treasured by the receivers. 
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9.6.8 Performance Assessment Scoring Scheme (PASS) 
According to Mr. Yung, senior quantity surveyor of Housing Authority, the PASS is 
consisted of 2 score: Project Score and Contractor Score. 
 
Project score reflect performance of the contractor for a particular project during the 
construction stage and maintenance period. The project score includes (a) Quarterly 
project score during construction stage (QPSc), (b) Project score at completion stage 
(SCS), (c) Quarterly score during maintenance stage (QPSm)(See appendix 6). Among 
the three items, it has stated clearly that safety accounts for 10% in quarterly project score. 
 
Contractor score reflects a contractor’s overall performance of the project and it is 
calculated: (a x average QPSc in the last 4 quarters + b x average QPSc in the last 4 (pr 5) 
quarters + c x average QPSm in the last 4 quarters) / (a + b + c) 
Where a, b, c are relative weightings assigned according to QPSc, SCS and QPSm 
respectively. 
 
9.6.8.1 Implementation costs 
As HA needs to give a score to contractor, HA need to employ some people responsible 
for the job. Administrative, documentation costs are involved. The contractor might 
invest more as they do not want to get bad results which might affect their tendering 
opportunities.  
 
9.6.8.2 Effectiveness in reducing / eliminating the accident root causes 
It might increase the site supervision of the contractor as result of PASS can affect the 
chance of tender award opportunities. 
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9.6.8.3 Effectiveness in enhancing safety behaviour motivation 
It might increase the site supervision of the contractor as result of PASS can affect the 
chance of tender award opportunities. There is no direct relation in motivating workers to 
work safely. 
 
9.6.8.4 Pros and cons of PASS 
As higher tendering chances for those contractors with a higher score in PASS, 
contractors would not want to get poor result and they will pay more attention on safety 
performance. There is, however, no specific solution provided to assist or ensure that 
contractors to improve their performance.  
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9.6.9 KYT 
According to Mr Sin, safety manager of Gammon, by points and calls workers’ safety 
awareness increases (See details in case study 1).  
 
9.6.9.1 Implementation costs 
There are not many costs except the time costs of workers and the safety officer who lead 
and give instructions to the workers. 
 
9.6.6.2 Effectiveness 
They are more careful at doing their work. Mr Yeung, former safety advisor of TDD, 
comments that KYT can be implemented in Japan where Japanese obey the rules set by 
their senior. However, there is some doubt whether effectiveness can be high in Hong 
Kong. The implementation problem will be similar to SSC. As there is only one site used 
in Hong Kong, most of the interviewees are not familiar with KYT.  
 
9.6.10 TQM-based , BBS-based and SSSPS 
A very strange phenomenon is that so far among the 6 safety officer, manager and advisor, 
only 2 of them know something what TQM based safety is. Mr Sin comments that there 
are some companies had tried to use TQM but most of them give up now.11 Therefore, 
there is no need to say why the contractors do not implement the captioned system. 
Similar problems are found in SSSPS and BBS. Most of them are also not clear on BBS 
and SSSPS. Interviewees only know that SSSPS is required by Buildings Department.
                                                 
11 Though Mr. Lam, safety manager of You Lee Holdings has suggested a company which is implementing 
TQM now and the author has sent the letter of invitation. That company has no response. 
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9.7 Critical factors affecting the effectiveness of safety measures 
9.7.1 Support from Site Agent/Project Manager 
There is a general consensus that construction management team, project manager and 
site agent affect the success in implementation of safety measure. According to Mr. Yung, 
the attitude of construction management team towards the safety measure is the most 
important factors.  Mr. Chon also cites 2 sites that he has been working for. One site is in 
Deep Water Bay (which will be shown in case studies) and another case is in Colon Tong 
(which have been completed last year). He commented that the 2 sites are similar in 
nature, both are building a 2 storey buildings with roof. Nevertheless, while there are no 
accidents from happen from the beginning up till now in Deep Water Bay. There are 3 
construction accidents within one year and 4 penalties invoice from the Labor Department 
regarding site safety problem. The differences are the result of the poor attitude of the 
project manager towards safety in Colon Tong. The project manager refuses to take any 
safety advices from the safety officers there. He only focused on whether the project can 
be finished on time. 
 
9.7.2 Attitude of safety team 
‘Safety measures can be there, but no one bother. Safety officer can be there, but only 
presence for writing record to present to the Labor Department.’ Mr. Chon comments. 
Most of the safety measure can effectively reduce the accidents. However, its 
effectiveness can be greatly affected by those who implements. Safety measures are only 
tools of safety, how the people use the tools make site safety different.  
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9.8 Recommendation to safety measures 
9.8.1 Adequate training provided to Project Manager (PM) and Site Agent (SA) 
While the safety officers would recommend safety measures to site agent and project 
managers. PM and SA often act as the highest barrier in conducting the safety measures. 
While the government advocates the importance of providing training and education 
courses to the workers, they have neglected the facts that these workers often have a low 
education background. In theory, education and training should be provided to workers 
who work in the front line and suffers accident more than any others. In reality, safety 
courses should also be provided to PM and SA and those middle management.  
 
9.8.2 To be in workers’ shoes 
It is the workers who spent most of their time on site however; it is those clients who sit 
on the office at the managerial level to make the decision of safety contractual matters. 
When being asked on site for the reasons why they choose this SMS, most of them reply 
because of (1) the clients’ need, (2) regulation, (3) company policy. It is a great doubt on 
the effectiveness of the safety measures without consideration of workers’ causes of 
accidents, the clients who are not working on site every day decide the safety contractual 
matter and the contractor’s safety managers choose the safety measures for workers on 
site. 
 
 
 142
Chapter 9 Interview________________________________________________________ 
9.9 Discussion and conclusion 
All the interviewees agree that the all the safety measures mentions above can effectively 
reduce the accident rate to certain extend. Though all of the safety measures cannot 
reduce all the accident causes they can reduce some causes of accidents and at the same 
enhance the safety motivation. In view of the high costs of accidents, total benefit is much 
greater than the total costs.  
 
In these interview, 2 interesting phenomenon is found: 
  
Though it is the client who design what kinds of safety measure to be included in the 
contract and the safety manager also has the right to decide any additional safety 
measures to be implemented. Client, safety manager, workers and foreman have different 
point of view of the major causes of accidents. There is some doubt therefore in the 
suitability on the safety measures implemented. 
 
Among the professional safety officers that the authors have interviewed, nearly all of 
them do not have a clear concept on BBS and/or TQM based safety system. Most of them 
are not clear about SSSPS. They admit that as they do not have touched the jobs of 
Buildings Department. This might provides an explanation on why do some companies 
do not implement additional safety measures apart from those statutory and contractual 
requirements. The high entry costs and information costs deter them to do so. Even if 
someone in the company knows some of the latest safety measures, it is not easy to 
change someone’s mind to use a new method. The high negotiation costs even make the 
problem much worse.  
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Chapter 10 Case study 
10.1 Introduction 
The author has visited 5 construction sites and chosen 3 cases for studying safety 
measures on construction sites. 
 
10.2 Objective 
Interviewee do agrees that all the safety measures are designed to reduce the accidents, 
however, they also point out that the most important point is how the safety officer or 
safety manager use these tools. Therefore the main of the objectives are: 
 
1. Investigate how the safety measures are carried out.  
2. Investigate the factors that can affect the effectiveness of the safety measures. 
 
 Case 1 Case 2 Case 3 
Nature Tunnel, highway 
and 2 buildings 
elevated roadways Private residence 
with pool 
Contractor Gammon BHT Hien Lee 
KYT    
OHSAS    
PASS    
ISAS    
SSC    
Game stall and 
banner 
   
PFSS    
Accident rate 
Over the past 12 
months 
3 (Total 5) 8 (Total 20) 0 
Client Public Public Private 
Table 10. 5 Summary of the case study 
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Case study 1 is chosen because it has got nearly 20 safety awards over the past 2 years. It 
is the winner of best site safety award in Gammon. It is also the first and only site in 
Hong Kong which implements KYT in Hong Kong. 
 
Case study 2 is chosen because it has 8 accidents over the past 12 months and about 20 
accidents accumulated since the site is opened. 
 
Case study 3 is chosen because there is no safety measure implemented in addition to the 
statutory requirement. This is a typical case where the client is a private developer. 
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10. 3 Case 1  Route 8 Nam Wan Tunnel and West Tsing Yi Viaduct 
(Source:Gammon Construction Ltd) 
 
Figure 10. 6 Case 1 Route 8 Nam Wan Tunnel and West Tsing Yi Viaduct 
 
10.3.1 Background information 
Location 77 Deep Water Bay Road 
Contractor Hien Lee Construction Company Ltd 
Nature 1.2 km dual 3-lane Nam Wan Tunnel 
1.4 km West Tsing Yi Viaduct linking to the existing 
Cheung Tsing Highway 
East Portal Building  
West Control Building 
E&M finishing 
 
Contract sum HK$ 1.48B 
Contract period Apr 2003 – May 2008 
L.D. 30,000 
KYT 
 
Site Safety Cycle  
 
Safety measure apart from 
requirement of FIU(O) 
Pay for Safety Scheme (PFSS) 
Accidents/Near 
Miss/Irregularities 
3 
Table 10. 6 Background information of  case 1 Route 8 Nam Wan Tunnel and West Tsing Yi Viaduct 
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10.3.2 Safety measures 
This is the only site in Hong Kong that has implemented KYT in Hong Kong. Apart from 
that, Site safety cycle and Pay for safety is also implemented. Unlike the other 
construction site in Hong Kong, there is training facilities provided on site. 
 
10.3.2.1 KYT 
KYT is an abbreviation of the Japanese terms. K stands for hazard, Y stands for 
prediction, T for Training. Knowing that human error such as careless is one of the most 
important causes of accidents for frontline workers, the hazard identification activities are 
held to find out and solve the hazards and to increase sensitivity to hazards. Unlike the 
other safety measure where the hazard identification are done by the safety officer or 
somebody else who are not performing the job themselves. It place importance on 
equality and the individual standpoint of working people. By resolving problems and 
hazards at jobsites through Everyone’s participation, safety and health are expected. 
Besides, as the site will shows some of the video which shows the risky behaviour, this 
can motivate workers to work safely. 
 
 Minutes 
Regular work 3-5 
Unusual work  10 
Sudden, emergency or  abnormal work  20 
Table 10. 7 Time required for hazard identification activites 
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There are both large group KYT and small group KYT. Large group KYT aims at 
reminding workers on safety issues that all the workers need to pay attention to, e.g. it is 
rainy day and therefore the workers need to aware of the slippy floor. 
 
Figure 10. 7 Group KYT 
 
After group KYT, there will be small group KYT where workers are divided into small 
groups and the procedure involves 9 steps (see the attached documents): 
1. Divide workers into several groups,  
2. Group leader introduces the job activity,  
3. Members point out all hazards.  
4. Members select the most important hazard 
5. Members point out all counter measures 
6. Members select the most effective counter measure 
7. Point the counter measure 
8. Call the counter measure 
9. Confirm at each strategic point in work by pointing a finger at it and naming it by 
saying out loud,’ Such as such, Okay” (See examples in figure 10.2-5) 
See details in appendix hazard identification activity report sheet (Appendix 5) 
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?  
Figure 10. 8 Small group KYT 
 
 
Outrigger 
supported, 
O.K. 
Figure 10. 9 Worker points at the outrigger and shouts 
  
Locking all wheels 
before using O.K. 
Figure 10. 10 Workers point at the wheels and shout 
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Traffic safety is very important in tunnel construction. There might be more than 1 
subcontractors work within this tunnel. In order to achieve 0 accidents record, drivers 
need to attend the KYT everyday to remind them restricting the speed to less than 5km/hr. 
Before they enter the tunnel, they need to shout ‘Don’t overspeed.’ As a result, this safety 
act will be deeply memorized by drivers. 
 
Among all the workers who have participated, there is no workers have accidents. Those 
3 workers who have accidents are all those subcontractors who have not attend KYT. 
This might implies that KYT can effectively reduce the occurrence of accidents. 
 
As men’s concentration has a limit and cannot maintain its strength over the 24-hour 
period. Pointing and calling conducted at essential points heighten concentration is useful 
in preventing erroneous judgments, misoperation and errors in driving that are based on 
common flaws and helps to prevent the occurrence of accidents or incidents.  
 
Good communication with other sub-contractors is established. KYT requires the all the 
workers to stick their name on their safety helmet. Workers not only know the name of 
the workers from the same sub contractors but also the others.  Good understanding of 
hazards they may encountered on that day can be predict/ted by groups of workers who 
work on the site together. Point and call can also increase the safety awareness.  As 
workers need to point to the hazard and say the safety measure required, this procedure 
can be deeply put into the mind of workers. 
 
Eagerness or motivation is brought in the course of what the hazard is, where it lies 
hidden and how it can be dealt with. It is an process of determining the current status of a 
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hazard, searching out its essential characteristics and devising ways to remove one’s 
motivation to act is strengthened. 
 
10.3.2.2 Site safety cycle 
Site safety cycle is implemented in this site. It includes daily cycle, weekly cycle and 
monthly cycle. 
 
Figure 10. 6Gammon’s Site safety cycle  
 
10.3.2.2.1 Daily working cycle  
The daily working cycle is led by the Site Agent, or a senior staff. It usually lasts from 10 
to 15 minutes duration. Workers do physical exercise together. Common safety matters 
are also announced. Therefore, co-ordination of the Works on the Site among sub-
contractors and workers is enhanced. A brief record of the run-down programme is kept 
and there is a register of the persons attended for each PES meeting. 
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Table 10. 7 Daily Working Cycle 
 
10.3.2.2.2 Weekly Working Cycle  
There is a weekly safety walk attended by the Contractor's Safety Manager, Safety 
Officer and Site Agent or his delegate and the Engineer's nominated site representative to 
inspect the Site checking that safety and health conditions are being maintained on the 
Site by using the approved comprehensive checklist. The Contractor take prompt action 
to rectify those deficiencies identified during the walk and shall report the status of 
actions taken at the forthcoming SSMC meeting. arrange the Site Agent or a senior staff 
of the site management team of the Contractor, together with the Safety Manager, Safety 
Officer, Safety Supervisor and supervisory staff of sub-contractors, to attend the weekly 
safety co-ordination meeting chaired by the Engineer. Safety performance, housekeeping 
and tidiness of the Site, together with the specific areas of concern, defects and 
deficiencies observed in the Weekly Safety Walks, accidents and near misses that had 
occurred on the Site. A brief notes of the meetings shall be prepared by the Contractor 
and endorsed by the Engineer after the meeting.  
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Weekly Overall Cleaning and Tidying Up of the Site  include the cleansing and tidying 
up of the common areas and accesses, cleansing and/or re-conditioning of hoardings, 
barriers, guarding, lighting, signage and/or traffic cones, cleansing of external covers for 
plant and equipment, removal of waste and debris etc. so as to ensure that the plant and 
equipment, hoardings, as well as the Site as a whole, to be clean and tidy in the 
perspective of the general public and, without derogating from the generality of the 
foregoing, shall include, but is not limited to, all the items subject to checking as listed in 
‘Daily Cleaning. Completed checklist with rectification photos shall be submitted to ER 
before noon of next day. ER may carry out inspections and surprise checks to verify the 
Contractor’s performance on cleanliness and tidiness of the Site. 
  
10.3.2.2.3 Monthly working cycle 
The Engineer establishes a Site Safety Management Committee to monitor the adequacy 
of the Safety Plan and ensure its implementation on Site by the Contractor, and to 
enhance communication between the Engineer and the Contractor on safety and health 
matters Site Safety Management Committee Meetings are chaired by the Engineer or his 
Representative at monthly or more frequent intervals. During the meeting, there might be 
Review of the Safety Plan, update of the safety organization chart and review of the 
adequacy of safety personnel. Safety performance of sub-contractors is also reviewed. 
Any unsafe practices and conditions identified during safety inspections/audits and any 
follow up action During the meeting, accident frequency rates and statistics of the 
Contractor and sub-contractors is also reviewed. Safety and health training undertaken in 
the previous month is reviewed and propose training programme for the following month. 
Safety co-ordination between various sub-contractors including specialist Contractor 
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working in close proximity to each other and Reports on safety audits conducted by 
internal or external safety auditors and action plans prepared by the Contractor. 
 
The SSC is successful in demonstrating that the implementation of the activities enhances 
the communication between site management and working levels on safety and health 
matters, promotes workers’ safety awareness and improves housekeeping and site tidiness. 
These contribute towards the improvements of safety performance/culture and prevention 
of accidents at construction sites. 
 
As construction practitioners are required to attend the morning session, there is good 
communication/coordination with other sub-contractors. Good understanding of hazards 
they may encountered on that day can be discussed before work begins. By means of 
discussion, workers can receive the most updated safety information and learn more about 
the accident cases. As all levels of construction practitioners are required to attend the 
morning session, good relationship with front line supervisors can be built. 
 
Workers can also learn more about accident cases during the morning section as the 
incorrect safety behaviours will be shown during the morning section. As nobody want to 
be the main character of the TV shows, the workers’ safety awareness increase.  
 
10.3.2.3 Safety training 
This site has provided a lot of training facilities to the workers. Both the workers 
employed by the main contractor and sub contractors are required to attend the training in 
this on site training demo before working. Through this training demo, the workers can 
remember the procedure more easily.  
 154
Chapter 10 Case study______________________________________________________ 
 
Figure 10. 8 Working at height training demo  
 
Figure 10. 9 Climbing at height demo 
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Figure 10.10 Demo for working in manhole 
 
Since work in this site is quite complicated in this site, workers and forman agree that the 
safety training by these demos can increase their safety awareness. After the workers 
performing once, safety procedures memory is longer lasting than safety education.  
 
 
10.3.2.4 Pay for safety 
Bill no 14 of this construction project states clearly that safety measure items that will be 
paid. It includes site safety plan, weekly site walk, site safety cycle etc. 
Safety measure Percentage of contract sum 
SSC 0.1% 
Safety Training 0.07143% 
Safety Promotion 0.07143% 
Total 0.24286% 
Table 10. 4 Pay for safety item in Bill no 14 
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As main contractor can receive a sum of money from provding site safety cycle, safety 
promotion and training to workers, main contractor will be motivated to provide safety to 
workers. However, the problem is sub-contractors or sub-sub-contractors do not receive 
money from providing the safety measure. They therefore have less incentive in 
providing safety measure to their employees. As a result, safety officers need to pay extra 
attention on those sub-contractors. 
 
10.3.2.5 Area management 
In order to facilitate the safety management for such a large site, the site is divided into 4 
areas. There is one person responsible for each area (Figure 10.9). This make clear who is 
responsible for the site safety problems. 
 
Figure 10. 11 Area management allocation 
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Figure 10. 12 Area management example 
 
 
10.3.2.6 Green measure 
 
 
 
 
 
 
 
 
 
Figure 10.13 Green plants on site 
Green plants are planted on site. Psychologically speaking, green plants can help relax the 
nerve. As type A human characteristics of rapid speech, attempting to do 2 things together 
is generally caused by stressful working environment (Lingard and Rowlinson  2004), 
green measure is a good measure to cure type A characteristics and therefore a direct cure 
to the accident causes. 
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10.3.3 Comments on overall effectiveness of safety measures 
 
By far, this is the only site which requires me to wear both the safety helmet and the 
reflective cloth. The author has visited there twice and discovers that the safety awareness 
is quite high in this site. There are no workers who do not wear their safety helmet and all 
the visitors are required to wear the reflective cloth.  
 
There is a common flaw that safety measures require the contractors to invest a lot. 
Implementation of KYT requires only a negligible some of money.  Nevertheless, it can 
effectively reduce the human’s careless in doing risky job and raise the safety motivation 
of workers. All these can save much cost of accidents. Morning session in SSC can 
increase the safety communication between workers and safety officer. The only unique 
problem of implementation of SSC and KYT is that participation rate might not be very 
high as there are a lot of sie entries, workers can enter to site and work without bypass the 
area for KYT and SSC. PFSS create the incentive for main contractor to provide safety 
measure, however, as Mr Sin mentions, the subcontractors feel that it is unfair for them as 
they need to follow the instructions of the main contractor and there is no incentive for 
the subcontractors to provide adequate safety measures to workers. 
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10. 4 Case study 2 Sha Tin New Road T3  
(Source: MBH Jointed Limited) 
 
Figure 10. 14 Case study 2 Sha Tin New Road T3 
Location Sha Tin New Town, Stage 2 Road T3 and 
associated roadworks 
Contractor  MBH Joint Venture 
Brief description of project scope Construction of about 2km of dual 2-lanes 
elevated roadways connected to the existing Tai 
Po Road (Sha Tin) and Route 8 to the existing 
Tai Po Road (Sha Tin) 
Contract sum $ 1483.4 M 
Contract period 26th March, 2003-Early 2007 
Safety measure apart from 
requirement of FIU(O) 
SSC, safety promotion (poster and games stall) 
Accidents/Near Miss/Irregularities 8 accidents  
Table 10.5 Background information of case study 2 
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10.4.1 Site safety cycle 
The implementation is the same as Case 1. However, there are some problems in 
implementation. Take for instance, the requirement of 70% attendance in doing exercise 
in the morning session is difficult to archieve. The major reasons are threefold: firstly, 
Hong Kong workers do not stick to the rules, as there are no penalties in not attending. 
Secondly, as the site coverage is very large, there are many site entrances, the place of 
doing exercise is not the the only route to their working place. Third, workers’ working 
hours are not the same. Some might go to the site in the afternoon.  
 
 
 
Figure 10. 15 Safety banner 
 
10.4.2 Safety promotion 
Though there is a large safety banner which marked ‘SAFETY FIRST’. This banner is 
located just opposite the site office. As the site area is very large, most of the workers 
might not even bypass and see the banner. Therefore, there is some doubt in its 
effectiveness.  
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There is also a game store day set at the beginning of the construction work. Though it 
might be a good reminder to work safely at the beginning, the construction work lasts for 
4 years; there is also some doubt in its long lasting effectiveness. 
 
10.4.3 Comments on overall effectiveness of safety measures 
The author has spent some time to walk around the site. In spite of all the fact that this 
site has implemented the largest number of, the safety awareness is very low. 
 
Right after 5 minutes of site walk, there is a worker who has not wear his safety helmet 
and require the Safety manager to remind him to do so.  
 
Besides, there was a worker who jump from high level to the ground, when the safety 
manager remind him to use the ladder as provided on site, he just scold back and advocate 
he is right!  
 
Though there are a lot of different safety measures implemented, the safety awareness is 
weak. The high accident rate is also another indicator of the poor safety awareness of the 
workers. This conveys an important message: no matter how good the safety systems are, 
how many site safety measures have been implemented, the safety problems cannot be 
improved if there is poor management in implementation. Safety measures are only tools 
which help safety officer in enhancing the safety awareness etc, how the safety officers 
make use of the tool makes a difference.  
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10.5 Case 3 Private residence in Deep Bay 
(Source: Hien Lee Engineering Ltd) 
In Hong Kong, there are a lot of private construction companies which only employs 
minimum amount of safety measures. There are no additional safety measures on top of 
the requirement in FIU(O).  
 
10.5.1 Background information 
Location 77 Deep Water Bay Road 
Contractor Hien Lee Construction Company Ltd 
Nature private residence development is a 2-storey 
building with swimming pool and 
courtyard 
Contract sum $ 69,000,000 
Contract period 4th November, 2005-4th August 
L.D. 30,000 
Safety measure apart from requirement of 
FIU(O) 
None 
Accidents/Near Miss/Irregularities 0 
Table 10. 6 Background information of case study 3 (see detail in appendix 9) 
 
10.5.2 Safety Training 
There is provision of induction training to site workers and project safety plan training to 
subcontractors’ safety representatives. There are also induction and specific training for 
workers of different grades by the experienced workers at site. However, as the site is 
small, there is no demo model there. This kind of training is also common among the 
construction sites in Hong Kong (Appendix 9). 
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10.5.3 Safety inspection and promotion 
There is safety inspection held periodically to identify the hazardous area that is needed to 
retify. As there is only law required for employing only 1 part time safety officer, the 
safety officer not only needs to inspect this site but also another site in Kowloon Tong. 
 
There are only those safety posters put on site. The posters are free and are taken from the 
Labour Department 
 
10.5.4 Comments on site safety 
This case is a typical case with private client. Client generally only pays for the material 
and labor. Safety is not client’s primary concern. Though there is no accidents happen 
there, safety awareness is not very high among workers (See figure 10.14). There is one 
worker who has not worn safety helmet.  
 
Figure 10. 16 Case study 4 
 
Reasons for not employing the other safety measures—are they useless in such site? 
From safety officer’s point of view, with few people working, the safety management 
system is USELESS for this site. In spite of time and resources are required to implement 
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safety measure such as OHSAS, there is also doubt in the effectiveness of these safety 
management systems. Without enough resources support from client, the safety officer 
can still write a lot of the safety measure in black and white, there might be nothing done 
in reality for improving workers’ safety. Unless the client pays for safety measure, small 
companies as such do not dare to invest. 
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10.6 Conclusion 
Though the safety measures might reduce the accident rates from the results of the 
interview and questionnaires, results find in case 1 and 2 indicated that safety condition 
might not be improved by adding more and more different kinds of safety measure. This 
highlights the importance of management of these safety measures. The way how 
contractors and safety officers and managers implemented safety measures can affect the 
effectiveness of various safety measures. 
 
Results from 3 cases reveal the importance of client’s support for safety. Case 3 is a 
typical case in all the sites with client from the private sector where there are no 
additional safety requirements on top of safety regulation. 
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Part 3 Conclusive remarks 
 
As different research methods have their shortcomings, triangulation are used in this 
dissertation for overcoming the shortcoming of each methods. 
 
The results from the questionnaires, interviews and case studies show that that human 
factor and organizational management factors are the major factors which are the causes 
of the accidents. There are 4 factors of safety motivation: recognition of safety behaviour, 
goal acceptance of safety by individuals, human relation and safety concept of workers. 
 
All the interviewees agree that the all the safety measures mentions above can effectively 
reduce the accident rate to certain extent which nearly coincides with the results obtained 
from questionnaires (except the results for SSC where the interviewees consider SSC can 
reduce the accident rates, results of questionnaires do not). Though the safety measures 
cannot reduce all the accident causes, they can reduce some causes of accidents and at the 
same enhance the safety motivation. In view of the high direct and indirect costs of 
accidents, the total benefit is much greater than the total costs.  
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Chapter 11 Conclusion 
 
11.1 Introduction 
The alarming construction accidents has caused huge sum of money wasted on 
compensation, various safety measures are therefore implemented in Hong Kong. Most of 
the construction practitioners concern are whether these safety measures are effective. 
The aim of this dissertation is therefore is to study the effectiveness of the safety 
measures. The causes of accidents and safety motivation are benchmark of the 
effectiveness of safety measures. 
 
11.2 Summary of findings 
Results indicate that workers’ careless, lack of safety knowledge are the major causes of 
accidents. Poor communication, management and lack of site inspection also increase 
chances of accidents. Safety concept and recognition of safety behaviors are the two 
major motivation factors which motivate workers in working safely. Tendering 
opportunity is the major motivation of the companies in providing the safety measures to 
the workers. 
 
The table 11.1 summarizes the effectiveness of various safety measures in reducing the 
causes of accidents and increasing safety motivation. Though each safety measures have 
their own pros and cons, nearly all of the safety measures can decrease the accident rates. 
They are all aiming at increasing the safety knowledge of the construction practitioners. 
For instance, ISAS requires the contractor to provide adequate safety training to workers, 
their safety knowledge is enhanced. Most of the safety measures which includes ISAS, 
OHSAS, SSC, ST, SE, SP and KYT can increase the workers’ safety motivation by 
increasing workers’ safety concept. PFSS and PASS are clients tools and as the 
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contractors’ tendering opportunities will be lower if the contractors fail to meet the 
requirement of safety.  
 
However, there are still fundamental accidents causes which cannot be solved by 
implementing these safety measures. Accidents caused by poor management, design 
defect and Type A error are ‘not curable’ by these safety measures at this moment.  
 
Motivation factors Accident causes 
contract
or 
worker 
  Decrease 
accident 
rate 
Care
less 
Lack of 
safety 
knowledge 
Poor  
Commu
nication 
Lack of 
site 
inspection
Poor 
manage
ment 
Type A 
error 
Design 
defect 
Tender 
Award 
chance 
Safety 
concept
Recogn
ition  
of 
safety 
behavi
our 
ISAS √  √    √ √  
OHSA
S 
√  √     √  
PFSS12 √  √   √  √   
SSC ?  √ √    √  
ST √  √     √  
SE √  √     √  
SP √       √ √ 
PASS √      √   
KYT √ √ √ √    √  
Table 11.1 Effectiveness of various safety meaure 
 
The costs of accidents include the possible mandatory suspension of tendering for 3 
months, poor reputation, increase in insurance premium, workers’ compensation etc. The 
major benefits of these safety measures are the reduction of accidents and the huge 
association costs involved. The costs of these safety measures however are only around 
0.011% of the total contract sum.  From marginal perspective, the marginal benefits in 
                                                 
12 PFSS refers to what the clients will pay for some safety items such as safety training etc. This table refers 
to the general construction contract of public works as shown in appendix only.  
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terms of saving in accident costs are greater than the marginal costs of the safety 
measures. 
 
The question must be asked is why there are still many contractors who are doing jobs of 
private companies refuses to implement the safety measures. Among the professional 
safety officers that the authors have interviewed, nearly all of them do not have a clear 
concept on BBS and TQM based safety system and SSSPS. This might provides an 
explanation on why do some companies do not implement additional safety measures 
apart from those statutory and contractual requirements. The high entry costs and 
information costs deter them to do so. Even the people who are now working for 
construction safety do not know clearly, not to mention those who are not specialize in 
this aspect. Contractor need to spend high search costs in searching the relevant 
information for finding safety measure information. Even if someone in the company 
knows some of the latest safety measures, it is not easy to change someone’s mind to use 
a new method. The high negotiation costs even make the problem much worse.  
 
Besides, even though the design of safety measures themselves can reduce the accident 
rate and the causes of accidents and enhance the safety motivation, its effectiveness 
depends largely on the people how to implement and manage them.   
 
The study also points out there is doubt in the effectiveness of SSC in reduction of 
accident rates. Results of questionnaires illustrate that SSC cannot reduce the accident 
rates but not in interviews. Similarly, accident rates can be reduced in case 1 but not in 
case 2 for which both of the cases have been implemented SSC. It might illustrate that 
SSC’s successful or not depend on management of SSC, number of site entries and 
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whether there are lots of workers do not go to the site at the time of morning exercise 
section. This can give us an idea that the successful implementation requires the support 
from various parties. 
 
11.3 Limitation 
There are a number of limitations in this dissertation. 
 
First of all, within limited time and resources, the number of questionnaires and 
interviews might not be adequate in reflecting the reality. The non-respondents’ view 
points are also ignored. If more resources are available, the sample size can be enlarged. 
 
Secondly, there are only a few large companies which have experienced in 
implementation of the safety measures. The information collected may not reflect the 
views of small companies.  
 
11.4 Areas for further research 
The case study reviews that client can affect the choice of safety measures to be 
implemented in a site. Therefore, client’s effect on safety measures can be a new area of 
research. 
 
Besides, there is no study on social costs of safety measures in Hong Kong with the 
concept of Keynesian Cycle but research on this topic require a long period time. 
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   The University of Hong Kong (Department of Real Estate and Construction) 
Construction safety questionnaire 
This questionnaire aims at collecting information regarding site safety problems in Hong Kong. The 
information will solely be used for academic research purposes. Your information is valuable to the 
study and will be kept confidential. It will only be analyzed in aggregate form. It only takes a few 
minutes to complete the questionnaire. If you are interested to see the results of this survey, or if you 
need further information, please contact Miss Li Yi Man by email at: h0339637@hkusua.hku.hk or 
64344409 (mobile). 
Part 1 Background information  
Circle item where appropriate. Fill in the most appropriate answer in ___________provided. 
1. Age :  ___________________________ 
2. Education background: Primary/Secondary/Tertiary/Above 
tertiary level 
3. Migrant workers:  Yes/No   
4. Name of the company: ___________________________ 
5. Size of company (no of employees): <50 / 50-100 / 100-500 / >500 
6. Total no of accidents/incidents happen on you over 
past 12 months: 
___________________________ 
 
Part 2 Opinion questions  
Circle item where inappropriate. (1=Strongly disagree  2=Disagree  3=Neither agree/nor disagree  4=Agree   
5=Strongly agree NA=Not applicable) 
1. I fail to carry out the safety working procedure 
because of unintended error. 
1     2     3     4     5     N/A    
 
2. I fail to carry out the correct actions of job because 
of forgetting. 
1     2     3     4     5     N/A    
 
3. I make mistakes due to lack of knowledge. 1     2     3     4     5     N/A    
4. I make mistakes as rules are remembered 
incorrectly. 
1     2     3     4     5     N/A    
 
5. In order to finish the job as soon as possible, I 
always violate the work procedure.    
1     2     3     4     5     N/A    
6. I always drink alcohol during working hour. 1     2     3     4     5     N/A    
7. I always smoke during working hour. 1     2     3     4     5     N/A    
8. I speak fast. 1     2     3     4     5     N/A 
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 9. I always attempt to do 2 things or more together. 1     2     3     4     5     N/A 
10. I am impatient. 1     2     3     4     5     N/A 
11. I always feel nervous. 1     2     3     4     5     N/A 
12. Accidents are the results of bad luck. 1     2     3     4     5     N/A    
13. Poor housekeeping on my working site is common 
phenomenon. 
1     2     3     4     5     N/A    
 
14. Personal protective equipment for safety is not 
enough. 
1     2     3     4     5     N/A    
 
15. Personal protective equipment for safety is 
underperformance. 
1     2     3     4     5     N/A    
 
16. My knowledge in personal protective equipment for 
safety is inadequate or incorrect. 
1     2     3     4     5     N/A    
 
17. Inadequate communication on the use of personal 
protective equipment. 
1     2     3     4     5     N/A    
 
18. Schedule for work completion is tight. 1     2     3     4     5     N/A    
19. High level of subcontracting. 1     2     3     4     5     N/A    
20. Communication between workers and management 
is effective. 
1     2     3     4     5     N/A    
21. Leaders in my company can effectively convey 
safety message to workers. 
1     2     3     4     5     N/A   
22. Top management level concern safety issues. 1     2     3     4     5     N/A    
23. I concern safety matters. 1     2     3     4     5     N/A    
24. Tighter legislation can decrease the occurrence of 
accidents. 
1     2     3     4     5     N/A    
 
 
Part 3 Safety motivations 
Circle item where inappropriate. (1=Strongly disagree  2=Disagree  3=Neither agree/nor disagree  4=Agree   
5=Strongly agree NA=Not applicable) 
1. Safety behavior achieves desired level of safety 
performance. 
1     2     3     4     5     N/A    
 
2. The safety work outcomes are my safety motivation. 1     2     3     4     5     N/A    
3. The priority of safety need compare to other needs 
such as salary. 
1     2     3     4     5     N/A    
 
4. Bonus is my safety motivation. 1     2     3     4     5     N/A    
5. Penalties are my safety motivation. 1     2     3     4     5     N/A    
6. Awards are my safety motivation. 1     2     3     4     5     N/A    
7. Workers in the group can affect my safety 
behaviour.  
1     2     3     4     5     N/A    
8. Power is my safety motivation. 1     2     3     4     5     N/A    
9. Safety goals’ acceptance by individual is my safety 1     2     3     4     5     N/A    
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 motivation. 
10. Achievement is my safety motivation.  1     2     3     4     5     N/A    
11. Recognition is my safety motivation. 1     2     3     4     5     N/A    
12. Advancement is my safety motivation.  1     2     3     4     5     N/A    
13. Work conditions are my safety motivation. 1     2     3     4     5     N/A    
14. Relationship with peers is my safety motivation. 1     2     3     4     5     N/A    
 
Part 4 Safety measure (For safety officer or related job discipline personnel only) 
Circle item where appropriate. (1=Strongly disagree  2=Disagree  3=Neither agree/nor disagree  4=Agree  
5=Strongly agree   NA=Not applicable) 
If yes, fill in the most appropriate answer in ___________provided. 
1. Total number of accidents over the past 1 year within your company.  __________ 
2. Total number of workers per month on average within the past 1 year 
 
__________ 
3. Has your company implemented Independent Safety Audit Scheme (ISAS)? 
(Yes? Q4, No? Q5) 
Yes/No 
4. What is the percentage of contract sum spent on the ISAS? 
 
__________ 
5. Has your company implemented the Occupational Health and Safety 
Assessment Series (OHSAS 18001)? (Yes? Q5, No?Q6) 
Yes/No 
6. What is the percentage of contract sum spent on the OHSAS 18001? 
 
__________ 
7. Has your company implemented Site Safety Supervision Plan System (SSPS)? 
(Yes ? Q8, No?Q9) 
Yes/No 
8. What is the percentage of contract sum spent on the SSPS?  
 
__________ 
9. Has your company implemented Performance Assessment Scoring System 
(PASS)? (Yes ? Q10, No Q?Q11) 
Yes/No 
10. What is the percentage of contract sum spent on PASS? 
 
__________ 
11. Has your company implemented Pay for Safety Scheme (PFSS)? (Yes ? Q12, 
No? 13) 
Yes/No 
12. What is the percentage of contract sum spent on PFSS? 
 
__________ 
13. Has your company implemented Total Quality Management Based Safety 
Management System (TQM based SMS)? (Yes ? Q14, No?Q15) 
Yes/No 
14. What is the percentage of contract sum spent on (TQM based SMS)? 
 
__________ 
15. Has your company implemented Behavior Based Safety programs (BBS)? (Yes 
? Q16, No?Q17) 
Yes/No 
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 16. What is the percentage of contract sum spent on (BBS)? 
 
__________ 
17. Has your company implemented Site Safety Cycle (SSC)? (Yes ? Q18, 
No?Q19) 
Yes/No 
18. What is the percentage of contract sum spent on (SSC)? 
 
__________ 
19. Has your company provided safety education courses to workers (apart from 
green card courses)? (Yes ? Q20, No?Q21) 
Yes/No 
20. What is the percentage of contract sum spent on safety education courses? 
 
__________ 
21. Has your company provided safety training to workers periodically? (Yes ? 
Q22, No?Q23) 
Yes/No 
22. What is the percentage of contract sum spent on safety training? 
 
__________ 
23. Has your company implemented safety promotion e.g. safety campaign 
(ISAS)? (Yes ? Q24, No?Q25) 
Yes/No 
24. What is the percentage of contract sum spent on the safety promotion? 
 
__________ 
25. Has your company implemented any safety management system or safety measures that have not 
been included above? Please specify and state the percentage of contract sum spent. 
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
Are you available for an interview? Yes/No  
Name:______________________________________________  
Contact:_____________________________________________  
~End of Questionnaire.  Thank you for your participation ~ 
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香港大學房地產及建設系 
建造業安全研究問卷 
??! ???????????????????????????????????????
???????????????????????????????????????????
?????????????????????????????? h039637@hkusua.hku.hk??
? 64344409??????? 
第一部分: 個人/公司資料 
請填上適當的答案或圈出最適當適當的答案。 
7. 年齡 :  ___________________________ 
8. 教育程度: 小學/中學/大專/大專以上 
9. 外勞:  是/否 
10. 公司名稱: ___________________________ 
11. 僱員人數: <50 / 50-100 / 100-500 / >500 
12. 公司過去 12 個月期間發生意外的次數: ___________________________ 
 
第二部分: 個人觀點 
圈出最適當適當的答案: (1=非常不同意 2=不同意 3= 中立  4=同意 5=非常不同意 NA=不適用) 。 
1. 我因為不經意的錯誤而不能進行安全的工序。 1     2     3     4     5     N/A    
 
2. 我常常忘記實行正確的工序。 1     2     3     4     5     N/A    
 
3. 我因缺少知識而沒有留意個人安全。 1     2     3     4     5     N/A    
 
4. 我因記錯工作程序而發生危險。 1     2     3     4     5     N/A    
 
5. 我經常想盡快完成工作而違反工作程序。 1     2     3     4     5     N/A    
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 6. 我常常在工作時喝酒。 1     2     3     4     5     N/A    
7. 我常常在工作時抽煙。 1     2     3     4     5     N/A    
8. 我說話的速度很快。 1     2     3     4     5     N/A    
9. 我常常嘗試同時做兩樣或以上的事情。 1     2     3     4     5     N/A    
10. 我對事情感到不耐煩。 1     2     3     4     5     N/A    
11. 我常常緊張。 1     2     3     4     5     N/A    
12. 發生意外的原因是由於倒楣。 1     2     3     4     5     N/A    
13. 在我工作的地方，凌亂是常見現象。 1     2     3     4     5     N/A    
 
14. 用於個人安全保護的設備不足夠或不合適。 1     2     3     4     5     N/A    
 
15. 用於個人安全保護的設備不夠水準。 1     2     3     4     5     N/A    
 
16. 我對於個人安全保護的設備的認識不足夠。 1     2     3     4     5     N/A    
 
17. 公司和我在個人安全保護的設備上沒有足夠溝
通。 
1     2     3     4     5     N/A    
18. 工作時間緊迫。 1     2     3     4     5     N/A    
19. 多層外判是常見現象。 1     2     3     4     5     N/A    
20. 工人和管理階層之間有足夠的溝通。 1     2     3     4     5     N/A    
 
21. 我公司的領袖有效地傳達給工人安全訊息。 1     2     3     4     5     N/A   
22. 我公司的管理高層關注安全問題。 1     2     3     4     5     N/A    
23. 我關注安全問題。 1     2     3     4     5     N/A    
24. 更嚴謹的法規能夠減少意外的發生。 1     2     3     4     5     N/A    
 
第三部分: 安全的原動力 
圈出最適當適當的答案: (1=非常不同意 2=不同意 3= 中立  4=同意 5=非常不同意 NA=不適用) 。 
 209
 1. 安全行為能夠達致安全的信念。 1     2     3     4     5     N/A    
2. 安全工作效果能推動我安全工作。 1     2     3     4     5     N/A    
3. 安全相對於其他需要(如收入)的優先次序。 1     2     3     4     5     N/A    
4. 獎金能推動我安全工作。 1     2     3     4     5     N/A    
5. 懲罰能推動我安全工作。 1     2     3     4     5     N/A    
6. 獎勵能推動我安全工作。 1     2     3     4     5     N/A    
7. 公司裡的工人能夠影響我的安全行為。 1     2     3     4     5     N/A    
8. 權力能推動我安全工作。 1     2     3     4     5     N/A    
9. 個人對安全目標的接受程度。 1     2     3     4     5     N/A    
10. 成就能推動我安全工作。 1     2     3     4     5     N/A    
11. 認同感能推動我安全工作。 1     2     3     4     5     N/A    
12. 晉升機會能推動我安全工作。 1     2     3     4     5     N/A    
13. 工作環境能推動我安全工作。 1     2     3     4     5     N/A    
14. 與其他工作夥伴的關係能推動我安全工作。 1     2     3     4     5     N/A    
 
第四部分: 安全措施 
(只限安全管理或有關人員填寫) 
圈出最適當適當的答案: (1=非常不同意 2=不同意 3= 中立  4=同意 5=非常不同意 NA=不適用)，如有
請在_________上填上適當的答案。 
1. 過去 1年貴公司總共發生意外的次數。 __________ 
2. 貴公司在過去 1年平均每月的工人數量。  
3. 貴公司有沒有實施獨立安全稽核計劃 (ISAS) ? (有? Q4,沒有?Q5) 有/沒有 
4. 貴公司花在 ISAS佔工程合約總和的百分之幾? __________ 
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5. 有實施職業安全管理系統 (OHSAS 18001) ? (有? Q6 ,
沒有?Q7) 
有/沒有 
6. 貴公司花在 OHSAS18001佔工程合約總和的百分之幾? 
 
__________ 
7. 沒有實施工地安全督導計劃 (SSPS) ? (有? Q8,沒有
?Q9) 
有/沒有 
8. 貴公司花在 SSPS佔工程合約總和的百分之幾? 
 
__________ 
9. 沒有實施承建商表現評分制(PASS) ? (有? Q10,沒有
?Q11) 
有/沒有 
10. 貴公司花在 PASS佔工程合約總和的百分之幾? 
 
__________ 
11. 貴公司有沒有實施安全獎勵計劃 (PFSS) ? (有? Q12,沒有?Q13) 有/沒有 
2. 貴公司花在 PFSS佔工程合約總和的百分之幾? __________ 
13. 模式的安全管理制度 (TQM based 
SMS)? (有? Q14,沒有?Q15) 
有/沒有 
4. 貴公司花在 (TQM based SMS) 佔工程合約總和的百分之幾? 
 
__________ 
15. 實施安全行為計劃 ( BBS )？（有? Q16,沒有
?Q17） 
有/沒有 
16. 貴公司花在 BBS佔工程合約總和的百分之幾? __________ 
17. 實施安全施工程序 ( SWC )？（有? Q18,沒有
?Q19） 
有/沒有 
18. 貴公司花在 SWC佔工程合約總和的百分之幾? __________ 
貴公司有沒
貴公司有
貴公司有
1
 
貴公司有沒有實施全優質管理
1
貴公司有沒有
貴公司有沒有
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 19. 除了綠卡之外，貴公司有沒有提供其他安全課程？（有? Q20,沒
有?Q21） 
有/沒有 
20. 貴公司花在安全課程佔工程合約總和的百分之幾? 
 
__________ 
21. 貴公司有沒有定期提供安全訓練？（有? Q22 ,沒有?Q23） 有/沒有 
22. 貴公司花在安全訓練佔工程合約總和的百分之幾? 
 
__________ 
23. 貴公司有沒有宣揚工地安全如透過工地安全運動﹑海報等？（有
? Q24,沒有?Q25）? 
有/沒有 
24. 貴公司花在宣揚工地安全佔工程合約總和的百分之幾? 
 
__________ 
25. 貴公司有沒有實施其他安全管理系統或安全措施？如有，請說明
及陳述花費的佔工程合約的總和。 
有/沒有 
_________________________________________________________________________________ 
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________ 
你是否願意接受訪問 ? 是/否 
姓名:______________________________________________  
聯絡方法:_____________________________________________  
~ 問卷完，多謝填寫問卷~ 
 
 
 
 
 212
  
 
 
 
 
Appendix 3 
Questionnaire for Pretest 
 213
  214
  215
  216
  
 
 
 
 
 
 
 
 217
  
 
 
 
 
 
 
 
 
 
 
 
Appendix 4 
ISAS 
 218
  219
  220
  221
  222
  223
  224
  225
  226
  
 
 
 
 
Appendix 5  
OHSAS 
 227
  228
  229
  230
  
 
 231
  
 
 
 
 
Appendix 6  
PASS 
 232
  233
 
  
 234
  
 235
  236
  237
  238
  239
  240
  241
  242
  243
  244
  245
  246
  247
  248
  249
  
 250
  
 
 
 
 
Appendix 7 
PFSS contract document with BQ 
 251
  252
  253
  254
  
 255
  256
  257
  258
  259
  
 260
  261
  262
  
 263
  
 
 
 
Appendix 8  
KYT Hazard identification sheet 
 264
  265
  
 266
  
 
 
 
 
Appendix 9 
 Case study 3 
 267
  
 268
  269
  
 270
  271
 
 
 
